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ENERGY FOR CIVILIZATION 


The needs of civilized man have increased throughout the ages 
based on the desires of increasing populations to live better. Oil and its 
energy making components have been and will continue to be a part 
of this progressive program of civilization which guarantees function 
and preservation of this ideology. On this theme, the future of democracy 
will forever depend. 

Halliburton’s extensive research and development programs are 
devoted to this progressing civilization ... through scientific application 
of Halliburton services and techniques, our tomorrows will be better 


.. because of oil. 


HALLIBURTON OrlL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 











Dedicatea 
to the men who made oil an industry; 
to the early-day pioneers 
who found oil in remote places, 
and to their successors 
who are pioneering new technological advances. 


PETROLEUM 
PANORAMA 
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"Tue STORY of petroleum is the greatest romance in industrial history. It is the 
story of a discovery and development which more radically reshaped human affairs 
and more completely affected human behavior than any other event of the past 
100 years. This discovery transformed vision into reality, annihilated distance, 
and made personal comfort commonplace. 


Petroleum Panorama, however, attempts to present the story of the industry in 
more prosaic terms. It seeks to record the methods and machinery and processes 
which begin with geology and end with salesmanship; to carry the reader from 
the early primitive approach to today’s technical advancements, with the accent 
on how things were done. 


In other words, it is the biography of an industry rather than of individuals, 
although the early-day oil man and his modern counterpart stand unchallenged as 
America’s greatest industrial pioneers. This volume is in fact the biography of 
tens of thousands, for the most part unnamed, whose efforts and identities are 
merged in the record and character of the industry. 


This volume salutes these men of imagination, courage, and ingenuity. Because 
of them a new empire grew out of swamps and deserts and creek bottoms and 
wastelands. The succeeding pages, dealing with the development and application 
of skill and science in operations, give eloquent testimony of the fact that the men 
of petroleum, past and present, famous and obscure, have builded well. 











PROFILE 


of an industry... 


NOT SO MUCH the who, what, when, and where, but more the 
how and the why—that is the compass of this “Profile of an 
Industry.” 

Why did the oil industry start when and where it did? How did 
it come to assume its present stature and pattern? Why did the 
events of its 100-year history happen the way they did? How 
was it molded by economic and political pressures, by the impact 
of competition and of technology? 

The oil industry didn’t just happen. It didn’t get to be the way 
it is by accident. As in the life of an individual, a complicated web 
of events and reactions shaped its growth and its character. 
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t All Began... 


I en knew about petroleum long before there was an oil industry. 

But the oil industry didn’t start until there was a real need for it. 

Ancient peoples in many parts of the world found oil seeping from the ground 
They used it for medicine, for waterproofing, for calking boats, and occasionally 
for fuel. The Bible and ancient Greek and other histories contain unmistakable 
references to petroleum under various names. Medieval scientists described it and 
named it petroleum, meaning rock oil 

In a few places, as in Burma and on the Caspian Sea, there were little local 
industries that got oil from shallow hand-dug wells and crudely purified it for 
burning in lamps long before the discovery of America. 

Oil seeps were noted by the earliest explorers of the New World, particularly 
the asphalt pools of Trinidad and Venezuela. Spaniards beached their ships and 
calked them with boiled-down residue of crude oil found locally on the shores of 
Texas, California, and Peru. 

The North American Indians knew many oil springs in the Appalachian region. 
They skimmed off the crude and used it for medicine and for war paint. 
Maps of colonial America located several such seepages. 

Early in the nineteenth century when the young United States began expanding 
westward, men found they could supply their needs for salt by drilling wells 
through rock to salt-water deposits on the western slopes of the Alleghenies and 
in the Ohio River valley. Some of these brine wells produced crude oil along 
with the salt water. 

This oil tainted the salt, and was a nuisance. It was drained into creeks or 
burned in sumps. Some enterprising Americans bottled it and sold it as a 
medicine through drug stores and traveling medicine shows. One of these was 
Samuel M. Kier, a Pittsburgh druggist, who operated a group of 400-ft. brine 
wells near Tarentum, Pa., with much petroleum as an unwanted byproduct. 

Kier merchandised his “Pennsylvania Rock Oil” widely, but the demand was 
far less than the supply. He conceived a new market as an illuminating oil. In 
the mid-1880’s he devised a primitive still and produced a poor grade of lamp 
oil which smoked badly. 

Kier’s venture was not a commercial success, but it was a start toward the 
birth of the oil industry. His experiments came to the attention of others who 
were searching for a good lamp oil and aroused their interest in the possibilities 


of petroleum. 
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THE OIL INDUSTRY was born because people wanted 
to read more. They needed better and cheaper light than 
candles or whale oil. On both sides of the Atlantic 
the search for some new illuminant was widespread 
in the mid-1800’s. Artificial gas from coal was intro- 
duced in a few cities. In Austria, Germany, France, 
England, Canada, and the United States attempts were 
made to produce candle wax or a whale-oil substitute 
from various substances, including petroleum from 
hand-dug wells and natural seeps. 

In Scotland, James Young produced a “paraffine 
oil” illuminant from crude oil seeping from a coal mine. 
But the supply was inadequate, so he turned to dis- 
tilling cannel coal, and obtained a British patent on the 
process in 1849. Young’s “coal oil” found a ready 
market, and he rapidly licensed many plants to make 
it in England and the United States. 

At almost the same time a Canadian, Dr. Abraham 
Gesner, developed a similar process, obtained a U. S. 
patent, and began licensing its use. His American 
licensee christened the product “kerosene” (a corrup- 
tion of the Greek words for wax and oil). 

By 1859 there were more than 50 “coal oil” or 
“kerosene” plants in the United States making lamp 
oil from soft coal, shale, or natural asphalt. Their 
combined production that year was 22,750 gal. This 
coal lamp oil was smoky, odorous, and expensive, but 
it found a market because the price of sperm oil had 
risen to $2 and $2.50 per gallon. 

One of the largest refiners and dealers in lamp oil 
was Col. A. C. Ferris, of New York. In 1847 in Pitts- 
burgh he saw Kier’s oil burning. He bought 12 bbl. of 
Kier’s “carbon oi!” and greatly improved its burning 
qualities by putting it through his coal-oil process. 

It was such good lamp oil that Ferris began a 
world-wide search for crude oil in quantity. He bought 
all that Kier’s Tarentum salt wells would produce. He 
sent agents to investigate oil seeps in California, 
Europe, and the East Indies. He offered $20 per barrel 
for crude oil skimmed from oil springs or brine works. 

In Canada, Ferris bought crude oil from James 
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Miller Williams who as early as 1856 had begun 
operating oil wells around the Enniskillen oil springs 
in southern Ontario and made lamp oil on a com- 
mercial scale in a refinery at Hamilton, Ont. In 
1858—the year before oil was “discovered”— Ferris 
purchased and refined 1,183 bbl. of crude oil. He 
bought 175 bbl. of this from Williams in Canada and 
the rest from Kier and others who collected it from salt 
wells and oil springs. 

It was this established market for crude oil at $20 
per barrel that set the stage for the Drake well. 

Edwin L. Drake (“Colonel” by courtesy) was one 
of a group of New Haven businessmen who had formed 
Pennsylvania Rock Oil Co. in 1854 and leased the 
long-famous oil springs near Titusville, Pa. After nearly 
3 years of trying to skim crude from Oil Creek and 
pits dug around the spring, the company went broke. 
It was reorganized as Seneca Oil Co., and Drake was 
sent out to try something better. 

Drake visited the Tarentum salt wells and deter- 
mined to drill for oil. He hired drillers and bought salt- 
well drilling equipment and a steam engine. Whether 
he expected to find oil alone or as a byproduct of 
brine will always remain a question. But he built a 
derrick and began drilling in the summer of 1859. 

On August 27, 1859, the drill had penetrated 30 ft. 
of rock to a total depth of 691% ft., and oil rose to the 
surface. A pump was installed and the well produced 
30 bbl. per day. Ferris, Kier, and other refiners flocked 
to Titusville to buy the crude at $20 per barrel. 

Drake had demonstrated that oil could be found in 
big volume by drilling for it through rock. The oil 
industry as an industry was born then and there. 


An Industry 
Springs 
Into Being 


Why Here 


Three circumstances combined with Drake’s discovery 
to make western Pennsylvania the cradle of the oil in- 
dustry: 

¢ The pay sands around Oil Creek were about 
the shallowest commercially productive zones ever 
discovered anywhere. This put the oil within easy 
reach of drilling methods then in use and permitted 
large production to be built up rapidly. 

© The region was close to four trunk railroads, 
making it relatively easy to bring in materials and 
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get the oil to markets. Most of the other sources known 
at that time were remote or inaccessible. 

¢ The crude was high gravity, free of sulfur, and 
gave a good yield of kerosine by the simple refining 
processes then in use. Being of paraffinic base, it also 
made good lubricants by methods then known. If this 
first crude had been heavy, sour, and asphaltic its 
processing would have baffled the early refiners and 
the young industry might have languished for many 
years. 
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Why So Fast 


The Drake well produced 2,000 bbl. during 1859, and 
that year refiners bought some 5,000 bbl. of additional 
crude oil from salt wells and oil springs. 

By the spring of 1860 there were two dozen pro- 
ducing wells along Oil Creek. Within another year 
there were clusters of producing wells in many other 
areas of western Pennsylvania, and a few in adjacent 
New York and Ohio. 

Whenever a discovery was made, other wells were 
drilled as close to it as possible. Producing depths 
ranged from 60 to 300 ft. A well that produced 2 bbl. 
per day was considered successful. A 40-bbl. well was 
phenomenal. 

During 1860 a total of 650,000 bbl. of crude was 
sold. This flood of oil quickly broke the market. The 
price of crude dropped from $20 to $2 per barrel 
during 1860, and the next year crude went begging 
at 10 cents per barrel. Nevertheless, drilling continued 
pell-mell, and the market expanded almost as fast as 
production. 

The demand for petroleum lamp oil spread with 
amazing rapidity as its price came down. By the end 
of 1861 every coal-oil refinery in the United States— 
estimated to have represented a total investment of 
$7,000,000—either switched to petroleum or went 
out of business. The whaling industry folded fast. 
Within 1 year of its birth, oil was a fully established 
industry. 

In 1862 crude production of the area shot to more 
than 3,000,000 bbl., and the price jumped around 
between 10 cents and $2.25 per barrel. The Civil 
War slowed drilling while demand kept growing, and 
the crude price went as high as $14 per barrel. The 
end of the war brought many new discoveries and 
another downslide of prices. 

From the start there was a constant fear that the 
world’s entire store of petroleum would be exhausted 
almost any day. Rumors that wells in a certain field 
were drying up would send the price of crude and of 
leases soaring. Yet the market was so unstable that 
prices would break sharply with the news of a new 
discovery. 
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GETTING CRUDE TO MARKETS was more of a 
problem, and more expensive, than finding and pro- 
ducing it. Barrels and hogsheads were at a premium, 
and often cost more than the oil they contained. 

Solid trains of wagons moved over mud trails from 
producing fields to rail and water terminals. Creeks 
too small to float barges were dammed to form a series 
of ponds, and then all the gates were opened and 
the flood swept down barges loaded with barrels of 
crude—often only to be wrecked or stranded. 

Railroads fanned branch lines throughout the 
producing areas, and fought each other for the oil 
traffic. At every rail siding oil brokers and refinery 
commission merchants set up storage depots. They 
bought the crude from producers, but haggled for the 
best prices they could get. 

The idea of pipelines was suggested immediately, 
but several early attempts met with failure. The first 
successful pipeline was laid in 1865—S5S miles of 2-in. 
wrought-iron pipe with screw couplings, laid 2 ft. 
underground. Similar pipelines were begun at once, 
and within a few years the Oil Region was crisscrossed 
with dozens of small, short pipelines, many duplicating 
each other. All of them ran only from producing fields 












to rail or water shipping points, a few miles at most. 

These first pipelines were regularly torn up or 
punctured by teamsters, who saw in them a threat to 
their livelihood, and the early operators had to hire 
patrols of armed guards. The right-of-way problem 
was eased in 1868 by a Pennsylvania law giving free 
right-of-way to any pipeline in eight counties in the 
Oil Region. But because of railroad opposition, this 
law prohibited pipelines from reaching Pittsburgh. 

Bulk movement of crude on the railroads also began 
in 1865—in upright wooden tanks on flatcars. But in 
1868 the prototype of the modern tank car came into 
use—a horizontal steel shell of about 100-bbl. capacity, 
with a dome to handle expansion. However, shipment 
of kerosine continued almost exclusively in barrels for 
many years. 

Demand for oil expanded rapidly in the decades 
following the Civil War, as population pushed west- 
ward, cities expanded, and industrialization advanced. 
But the big market was Europe, which had more 
people, more cities, more industry, and more culture. 
During most of the 1870's and 1880's, exports of 
crude oil and kerosine accounted for nearly two-thirds 
of American production. 
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Chaotic Crude 


For the first 30 years of its existence the world’s oil 
industry was, for all practical purposes, concentrated 
in a relatively small area known as the “Oil Region” 
of western Pennsylvania and adjacent New York, 
Ohio, and West Virginia. It was here that trade 
practices developed which shaped the industry’s course 
during the rest of its century. 

Crude-oil marketing was chaotic at the start. Most 
buying was by commission agents, and the price was 
whatever bargain could be struck. The first short 
pipelines from field to terminal were common carriers, 
but to get traffic they soon began buying, selling, and 
storing crude. Thus pipelines early became the big 
buyers of crude, a practice which continued—in prac- 
tical effect—long after transportation and purchasing 
were legally divorced by the Hepburn Act of 1906. 


Fluctuating Prices 


Highs and lows of 
the early years 





ral art 


yeas a ee vee SE Ss ee Ne ee 











PETROLEUM PANORAMA, 1859—1959 


The pipelines also soon began making connections 
directly to producer’s wells, undertook bulk storage of 
crude, developed uniform systems of tank strapping, 
tank tables, and the 42-gal. barrel as the unit of 
measurement. The lines issued producers 1,000-bbl. 
certificates for oil taken, and these certificates soon 
became an article of trade—and of speculation. Traders 
bought and sold certificates from each other, directly or 
through commodity exchanges, and soon big oil ex- 
changes—similar to the wheat pit—were in operation 
in many cities. 

The price of oil fluctuated widely because of 
speculation in certificates and also because there was 
no relationship between production and market de- 
mand. One big new well was enough to send the price 
tumbling, and a rumor that a certain field was going 
dry would shoot prices up. This was ruinous for refiners 
and producers alike. 

The struggle for stabilization began early, but with 
few results. First attempts were made by producers. 
There were no antitrust laws then, and time and 
again a majority of producers entered agreements to 
limit drilling and production during periods of low 
prices and oversupply. But every time prices started 
up, new wildcatters entered the business and found 
flush production which broke the market. 


Business Morals 


For some 40 years after 1870, the history of the oil 
industry is chiefly the history of Standard Oil Co. and 
the fight against it. Standard was the most dominating— 
and most controversial—factor in the industry through- 
out the world, and it shaped the course of events for 
two or three generations of oil men. 

It was the overwhelming need for some degree of 
stability in oil that opened the way for the formation 
and rapid growth of Standard. But to understand this 
it is necessary to appreciate the business methods and 
morals that prevailed in the middle of the nineteenth 
century. 

Those were the days when free enterprise meant 
freedom to do almost anything short of murder. The 
accepted philosophy was dog-eat-dog, and the devil 
take the hindmost. There were few laws regulating 
business conduct, and those few—such as the patent 
law—were generally regarded with contempt. 

There were no general incorporation statutes, and 
the few corporations that existed were all specially 
chartered by state legislatures. Railroads were the big 
financial powers of the time. They were all specially 
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chartered by state legislatures and regulated by them— 
to the extent that there was any regulation. The venality 
of most state legislatures of the period is almost beyond 
modern comprehension. Apparently it was taken for 
granted that a railroad or other big interest had to con- 
trol the legislature to be successful. Buying votes by 
various forms of bribery and influence was the common 
practice. 

There were no restrictions on competitive methods, 
very few commercial standards, scarcely any protection 
of consumers, and little stigma on practices that later 
came to be considered “unfair competition.” Virtually 
all business was conducted in utmost secrecy. Published 
prices and freight rates meant little more than the 
point at which to begin the haggling, because secret 
rebates and discounts were more.common than not. 
Mergers, price agreements, dealerships, and all sorts 
of business arrangements were made in secret and 
kept that way. 

In such an amoral setting it is little wonder that 
the oil industry quickly developed practices which later 
came to be condemned. It was a new and fast-moving 
industry, in a rough frontier area, staffed by self- 
reliant adventurers with a gambling spirit and a 
pioneering recklessness. 


Enter Standard Oil 


John D. Rockefeller tried to bring stability, order, and 
efficiency into the chaotic young oil industry. Years 
later, when business ethics and popular mores changed, 
his Standard Oil Co. became the symbol for everything 
bad about big business. But Standard’s purpose of 
stabilizing the trade was invited by conditions in the 
industry, its success in doing so was welcomed and 
assisted by many in the business, and the methods it 





JOHN D. ROCKEFELLER 


used to achieve this were neither illegal nor uncommon 
in that day. 

John D. Rockefeller was a young partner in a 
Cleveland forwarding and commission house when the 
Drake well came in. Almost immediately several small 
refineries were established in Cleveland. The kerosine 
market grew so fast and crude-oil prices declined so 
far that Rockefeller saw a good profit in refining. In 
1862 he gave financial backing to a small refinery, and 
in 1865 he and a partner took it over. 

A bookkeeper by training, Rockefeller was appalled 
by the waste in the oil industry, and he rapidly made his 
refinery the most efficient and largest in the world. 
He eliminated middlemen, purchased crude directly 
from producers, and operated his own barrel plants, 
tank cars, storage depots, and sales offices. By careful 
attention to costs, maintaining a high quality of kero- 
sine, and astute merchandising, his firm prospered from 
the first and began absorbing competitors, dealers, and 
suppliers. 

The chaotic conditions in the oil business offered 
countless opportunities for a good organizer and plan- 
ner—and Rockefeller was one of the world’s best. 

Rockefeller’s early objective was mainly to stabilize 
kerosine prices and quality in order to increase con- 
sumer acceptance of this new illuminant. He worked 
first through agreements with various refinery trade 
associations, some of which he organized. Before long 
he began buying and merging refineries into his organ- 
ization, and obtained financial or voting control over 
others. Along with the plants he got some of the in- 
dustry’s ablest and most aggressive leaders. 

Since very few companies were incorporated in 
those days, getting control was not a simple matter of 
buying stock. A favorite device was for the controlling 
stockholders to name a Standard official as trustee to 
vote their stock. This was done as much for simplicity 
as for secrecy, but later on this trust system became 
roundly condemned. 





IT WAS A LOOSE ALLIANCE, this early Standard 
Oil group, and included every possible form of owner- 
ship, partnership, dealership, lease, and agency affilia- 
tion. Nationwide businesses were unknown in those 
days, and Rockefeller had to pioneer methods of big 
corporate management. 

Many of the firms that came into the Standard 
Oil group did so secretly and retained their old names, 
whether they were wholly owned subsidiaries or not. 
Many of them appeared to, and actually did, compete 
with each other within limits. Thus no one outside of 
the top Standard management knew for sure the extent 
of Standard’s influence. But it was estimated that during 
much of the time between 1875 and 1900 Standard con- 
trolled as much as 80% of the domestic trade in 
petroleum products and 90% of the export business. 

In 1870 the already widespread operation was 
incorporated in Ohio as Standard Oil Co. The industry 
was then only a decade old but already Standard was 
its most important single element and was viewed with 
apprehension by the rest of the trade. Within another 
10 years it was overwhelmingly dominant and was 
hated and feared by the independents—meaning every- 
body outside of Standard. 
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Rockefeller and the Rails 


Transportation was the key to success in the oil busi- 
ness, and the railroads—then virtually unregulated— 
held the power. With secret rebates and favors they 
fought each other ruthlessly for oil traffic and tried to 
wipe out refiners on rivals’ lines. 

Rockefeller and his associates in the Standard man- 
agement made the most of this situation. They wangled 
favorable treatment for their own shipments and erect- 
ed obstacles to their competitors’ traffic. 

Rockefeller may not have set out to get a monop- 
oly of the oil business. But the railroad situation in- 
vited that result. Special shipping agreements furthered 
Standard’s objectives of lowering marketing costs and 
stabilizing the business by curbing price cutters. 

Published freight rates meant little, for every big 
shipper demanded and got rebates. And if he were big 
enough he could usually get the railroad to refuse re- 
bates to his competitors. 

The shipper who could generate the most traffic 
got the best treatment from the railroads, and the 
Standard group soon became big enough to dictate 
virtually its own terms. This power to get favorable 
rail rates attracted many former competitors into the 
Standard fold voluntarily, probably forced others to 
capitulate and join up, and doubtless put many others 
out of business. 

Standard later was accused of using secret trans- 
portation deals to obtain a monopoly, but its sins 
would more properly lie at the door of the railroads. 
The opportunity was open to all and was used by most 
shippers, but Standard’s big volume of traffic was a 
prize for which all the roads contended. 
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Railroads versus Pipelines 


Soon after the first short pipelines were built in the 
Oil Region the railroads began getting secret control 
of them through dummy commission houses, for- 
warders, and oil brokers. Pipelines which had such 
tie-ups with railroads got the traffic; others usually 
went broke. 

Two: of the biggest of these railroad fronts were 
Empire Transportation Co. and Green Line Tank 
Car Co., ostensibly operating as independent and com- 
peting concerns but both secretly owned by the Penn- 
sylvania Railroad. Refiners in the Standard Oil group 
also secretly bought many pipelines and brokerage 
houses, not only to get the efficiencies of integration 
but also to use them as a lever on the railroads to get 
special rates and favors. Before long most of these 
were brought under the control of United Pipe Line Co., 
in which Standard men had majority ownership. 

A truce in the railroad battle for oil traffic came in 
1872 with a secret agreement to divide traffic, allocate 
markets, fix crude prices, and distribute rebates—with 
Standard companies getting a good share of the bene- 
fits. When producers got wind of the plan they raised 
a furor. There were riots and attempts to sabotage ship- 
ments. The Pennsylvania legislature shook itself free 
from railroad control, made a lengthy investigation, 
and passed some reform laws. One of these was the 
so-called free pipeline law, giving all pipelines the 
right of eminent domain and requiring publication of 
their rates and oil inventories. 

Until that law was passed, the railroads had blocked 
all attempts to build trunk pipelines. All pipelines 
simply fed crude to railroad loading racks. 








OlL RIOTS were not uncommon as organized producers fought Standard and also other 
independents who refused to curtail production to raise the price of crude. 


The Tide Water Battle 


As soon as the feasibility of long-distance pipelining 
of crude was proved, independent producers seized on 
it as a means to escape domination by Standard Oil 
and the railroads. They helped form Tide Water Pipe 
Line Co., Ltd., to build a line to the eastern seaboard. 

This led to the battle of the century. Standard 
Oil and the Pennsylvania Railroad did their best to 
defeat the project, but they fought among themselves 
as to methods. Pennsy, through its Empire Transpor- 
tation Co., tried to sew up all refineries on its line 
with exclusive supply contracts, and even began to 
establish new refineries. 

This was a threat to Standard, and it declared 
open war on the Pennsy. It formed United Pipe Line 
Co. in the southern part of the Oil Region and National 
Transit Co. in the northern part, and consolidated into 
them all the short pipelines it controlled or could 
acquire, including the Columbia line to Pittsburgh, the 
world’s only trunk line. Standard then diverted oil 
traffic from the Pennsylvania until the railroad sur- 
rendered and sold Standard its Empire Transportation 
Co., Green Line tank cars, and all other oil-handling 
facilities. 

This gave Standard almost a monopoly of all crude- 
buying and shipping business, and seemed to doom 
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the Tide Water project. But by 1878, Bradford field, 
largest ever in Pennsylvania, was booming and pro- 
duced oil faster than Standard could handle it. This 
gave Tide Water a chance. 

With the help of the Reading Railroad, which did 
not reach the Oil Region, Tide Water built 110 miles 
of 6-in. pipeline from near Bradford to Williamsport, 
Pa., where the oil moved to New York via the Reading. 
Other railroads and Standard Oil fought it in every 
possible way, buying up right-of-way, sabotaging con- 
struction work, and manipulating freight rates. But 
by the spring of 1879 it was moving crude to Wil- 
liamsport and by 1888, after overcoming tremendous 
physical and political obstacles, this pioneer trunk 
line reached New York Harbor where Tide Water 
built its own refinery. 

This demonstrated the economy of pipeline trans- 
portation and gave Standard some real competition. 
Standard moved fast. National Transit began building 
twin 6-in. lines from Olean, N. Y., to New York City 
and Bayonne, N. J., along the Erie Railroad right- 
of-way, reaching tidewater in 1881. Standard also 
built a trunk line from Bradford field to Philadelphia 
and Baltimore, and other lines to Buffalo and Cleve- 
land. It thus served almost every one of its own 
refineries and many others, and was able to manipulate 
rates so that the independents got little advantage 
from their promotion of the Tide Water line. 
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More Breakouts 


Overproduction, with its attendant low prices, plagued 
the producers from the beginning. Many attempts 
were made to get voluntary agreements to limit produc- 
tion, but none was successful until 1887. Then the 
Petroleum Producers’ Association secured the coopera- 
tion of about 85% of the producers in the Oil Region. 
For nearly a year they curtailed production by about 
one-third, reduced crude stocks by some 10,000,000 
bbl., and raised prices. 


Pure . . . But independents not in the PPA, spurred by 
the rising crude price, brought in flush new fields and 
soon broke the market again. So PPA tried new tactics. 
It helped form United States Pipe Line Co. to build a 
line to New York, and Pure Oil Co. to operate re- 
fineries on the seaboard and to market products in 
Europe. 

Standard and the railroads fought back hard. In 
New Jersey they blocked its right-of-way for 7 years 
and in 1899 permanently enjoined it from building be- 
yond Hampton Junction, only 51 miles from New 
York Harbor. The line was then diverted to Phila- 
delphia where the affiliated Pure Oil Co. built its 
Marcus Hook refinery in 1902. 

The United States Pipe Line was a double line, one 
carrying crude, the other batching three grades of 
kerosine. This was the world’s first products pipeline, 
and the independents bragged that they had shown 
the way after Standard had said it couldn’t be done. 


Mellon . . . About the same time another threat arose 
to Standard’s dominance in the person of William 
Larimer Mellon, of the Pittsburgh family of financiers. 
He entered the producing business with the wildcatting 
Galey brothers in the late 1880's, and expanded 
rapidly. By 1895 Mellon and affiliated companies 
had built a 400-mile crude pipeline from Sistersville, 
W. Va., through Pittsburgh to Baltimore and Marcus 
Hook, Pa. They had refineries at both these ports, an 
extensive gathering system, marketing affiliates in 
Europe, and a big contract to export crude to France. 
Standard met this threat in a roundabout way. At 
that time the French were moving rapidly toward 
setting up their own refining industry and importing 
crude rather than refined products. Standard was not 
a crude exporter and wanted to control the kerosine 
market in France as elsewhere. So Standard secretly 
established some refining affiliates in France and 
gained enough voice in the industry to threaten the 
Mellons with the loss of their crude market in France. 
At the same time the panic of 1893 pinched the Mellons 
financially, and Standard Oil executives began buying 
the Mellons’ stock in their various oil companies. By 
1895 Standard affiliates had complete control of what 
had threatened to be a virile integrated competitor, and 
the Mellons were out of the oil business—for a while. 
By various means Standard also managed to keep 
both Tide Water and Pure from cutting much of a 
figure, and by the turn of the century the Rockefeller 
group had close to complete control of the oil refining, 
transportation, and export trade of the United States. 
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In Production 


For some 20 years Standard Oil Co. had no in- 
terest in production. But every time it almost 
established control of refining and transportation, 
independent producers brought in new flush fields 
which produced more crude than Standard could 
handle. This gave competitors a chance to get 
started, as with the Tide Water, Pure, and Mellon 
ventures. 

So about 1888 Standard decided it had better 
get into the producing business. By 1891 it had 
established or bought control of half a dozen 
large producing companies which produced about 
15% of all Appalachian crude. If oil discoveries 
had continued to be confined to the original 
Oil Region, Standard might have made good its 
dream of controlling the entire oil industry. But 
they didn’t. 
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Ohio . . . The first “outside” discovery to give trouble 
was Lima field astride the Ohio-Indiana border, which 
began to look big around 1885. This sour crude had 
a low yield of poor-quality kerosine, but many upstart 
independent refiners began to thrive on it—including 
Sun Oil Co. at Toledo. 

Standard felt compelled to move in. It formed the 
Buckeye Pipe Line in 1886 which built storage, 
gathering systems, and trunk lines to Cleveland and 
Toledo. It bought Ohio Oil Co. of Findlay, which soon 
became the biggest producer in the region. It established 
Solar Refining Co. at Lima and began experimenting 
with ways to remove the sulfur and upgrade the kero- 
sine. To keep control, Standard tried to buy all the 
crude in the region. Output grew rapidly, and in 1891, 
when Lima-Indiana crude reached 17,452,612 bbl., or 
32% of U. S. production, Standard produced half of 
it, purchased 70% of the rest, and had accumulated 
22,000,000 bbl. in storage. 

Standard worked desperately to find markets for 
this sour crude. It developed a fuel-oil burner, built up 
a huge fuel-oil business in the Great Lakes area, and 
built an 8-in. fuel-oil line to Chicago in 1888. It hired 
two chemists, Herman Frasch and William H. Burton— 
probably the first technical men ever employed in the 
oil industry—to develop a refining process that would 
make sweet kerosine out of the sour crude. 

Frasch and Burton conducted some promising ex- 
periments at the Solar refinery, but without waiting for 
the outcome Standard made a big gamble. Standard Oil 
Co. (Indiana) was formed in 1889 and began building 
the world’s largest refinery at Whiting, Ind. But the 
Frasch-Burton- process worked. It removed the sulfur 
and produced a high-grade kerosine. Standard im- 
mediately installed the process in its Cleveland and 
seaboard refineries and rearranged its pipeline system 
to move Lima crude to the Atlantic Coast. 

It was just in time, too, for the output of 
Appalachian crude was declining while markets were 
expanding. Thus Standard again was in virtual control 
of the U.S. oil industry, not only in its old markets 
but also in the expanding Midwest. 
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AS OIL MARKETS—and oil production—spread westward, Standard tried to keep on top of the industry through marketing 
affiliates such as Continental Oi! Co. in the Rockies, but new discoveries opened opportunities for independents. 





As population pushed westward in the 1880's and 
90's, so did independent wildcatters—and so did 
Standard Oil’s effort to keep the industry under its 
thumb. 

Significant finds were made in Kentucky, Tennessee, 
Illinois, Kansas, Texas, Colorado, and California. 
Standard was marketing in all these areas, and it did its 
best to corner the crude and control its refining. At 
first Standard of Indiana, operating out of Chicago, 
attempted to cover the entire West, but soon a whole 
new series of Standard subsidiaries and affiliates 
sprang up. 

In the Rockies, Continental Oil Co., a marketing 
affiliate, bought control of United Oil Co. of Florence, 
Colo., an integrated independent, in 1888. This enabled 
Standard to control markets in that area. 

In Kansas, independent wildcatters found oil near 
Neodesha in 1892, and the famous team of pioneer 
drillers, James C. Guffey and John H. Galey, moved 
in and developed the field over seven counties. Then 
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the restless Guffey and Galey moved on and sold their 
properties to Forest Oil Co., a Standard affiliate. 
Forest developed the fields intensively, and Standard of 
Kansas built a refinery at Neodesha in 1897 from 
which it supplied much of the Missouri market. 

Texas hit the oil map in the mid-’90’s, and before 
long Standard had a foothold there, too. Good produc- 
tion had been found near Corsicana while drilling 
water wells with a new-fangled rotary rig. Late in 1897 
J. S. Cullinan, a former official of Ohio Oil Co., de- 
cided to get in on it. After several unsuccessful at- 
tempts to get financing, a group of Standard executives 
supplied the needed funds. Cullinan formed Corsicana 
Petroleum Co. to handle production and Corsicana 
Refining Co. to build gathering lines, storage tanks, 
and a refinery. The business was of considerable local 
importance and pioneered new markets for road oil and 
for railroad fuel oil. It became the nucleus of Magnolia 
Petroleum Co., which later became an important part 
of Standard of New York (now Socony Mobil). 
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California Got a 
Running Start 


In California, oil seeps had been known since the days 
of the Spanish discoverers. Some of them were worked 
a little around the Civil War period. In 1876, California 
produced 12,000 bbl. of crude. By 1895 production 
passed the 1,000,000-bbl. mark and California was 
the sixth-ranking producing state in the nation. 

A number of healthy refining and integrated com- 
panies were in business, supplying local needs. With 
coal lacking on the West Coast, a big business was 
built up in fuel oil arid in the late ’90’s several rail- 
roads and steamship companies were using oil as fuel. 
Much of the crude was heavy in asphalt, and paving 
asphalt from California began to reach eastern markets 
about this time. 

Standard had been a leading marketer on the West 
Coast for a couple of decades, shipping all its products 
from the East. After the Interstate Commerce Act of 
1887 made it more difficult to manipulate freight 
rates, and as local markets expanded, Standard felt it 
imperative to move into California in a big way. Cali- 
fornia also offered a source of supply for the Far East 
trade, where Standard was beginning to get competi- 
tion from new competitors in the Netherlands East 
Indies. 

The leading operator was Union Oil Co. of Cali- 
fornia, an integrated concern which early had hired 
scientists to develop methods of getting a profitable 
yield of merchantable kerosine from the heavy Cali- 
fornia crudes. Standard made several unsuccessful at- 
tempts to buy into this company, but Union’s president, 
Lyman Stewart, refused to negotiate. 


LOS ANGELES CITY FIELD made California the No. 6 producing state in 1895. 
























PICO CANYON FIELD gave California its first commercially 
important oil production in 1874. 
















In 1900, Standard bought Pacific Coast Oil Co., a 
medium-sized integrated concern. It had a pipeline 
from its Newhall field to the coast at Ventura, one 
tanker, a refinery at Alameda Point near San Francisco, 
and a patent on a new process for refining California 
crude. This gave Standard a foothold in the state and 
was the nucleus of Standard Oil Co. of California. 





FROM ITS BAKU FIELD on the Caspian Sea, Russia dominated the European oil market. 


During the first 40 or 50 years of its existence, the 
petroleum industry's biggest market was outside the 
United States. But during the last two decades of the 
nineteenth century, American oils met stiffer and stiffer 
competition as indigenous producing and refining in- 
dustries grew in many parts of the world. The biggest 
competition came first from Russia and a little later 
from the Netherlands East Indies. 

Russia invited private capital in 1872, and the 
growth of its oil industry during the next 20 years was 
phenomenal. Among the score of companies centered 
around Baku on the Caspian Sea were one backed by 
the French House of Rothschild and another by the 
Swedish Nobel family. 

American oil was exported in wooden barrels or in 
5-gal. tin cans packed two to a wooden box. But the 
Russian steppes lacked timber, so the Russian oil com- 
panies very early developed bulk transportation by 
water. The first tiny prototype of the modern tanker 
appeared on the Caspian Sea in 1877, and before long, 
fleets of tankers plied the Caspian, the Volga River, 
and the Baltic Sea. In 1883 the Baku-Batum railroad 
was completed, permitting Russian oil to reach the 
Black Sea. The Rothschilds built a refinery at Batum, 
began exporting kerosine to western Europe, and in 
1885 built the world’s first ocean-going tanker. The 
Nobels followed immediately, and both companies 
established bulk storage and distribution systems 
throughout Europe. 

This revolutionary innovation completely upset 
the oil trade. In 1886 the Germans put the Glaukauf, 
the first transatlantic tanker, into service from New 
York, and 2 years later Standard Oil and its European 
marketing affiliates began acquiring a tanker fleet. 
By the turn of the century three-fourths of all U. S. 
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exports of petroleum were in bulk, except for the “case 
and can” trade to South America and the Orient which 
continued to move by sailing vessels for several years. 

Russian crude contained little sulfur and no paraffin 
and so made better kerosine and lubricants than 
American crude. Because the big local market was for 
fuel oil there was no need to maximize kerosine yields, 
and this enabled Russian refiners to develop a con- 
tinuous-distillation process long before it was used in 
the United States. These factors, plus the low cost of 
producing crude from the big Baku wells, gave Rus- 
sian kerosine a decided edge in Europe. 

To meet this competition, Standard Oil Co., which 
controlled some 90% of the U. S. export trade, com- 
pletely revised its foreign marketing operations. It had 
been content simply to sell to foreign dealers and 
commission merchants. Now it began setting up sub- 
sidiaries and partly owned affiliates who would push 
its brands aggressively and exclusively. Within a few 
years Standard formed or purchased a dominant in- 
terest in Anglo-American Oil Co., Ltd., in England, the 
Deutsch-A merikanische Petroleum-Geselischaft 
(DAPG) combine of German refiners and marketers, 
the American Petroleum Co. combine of Dutch and 
Belgian marketers, and similar affiliates in France, 
Italy, Scandinavia, and elsewhere. This was the begin- 
ning of Standard’s active participation in the oil in- 
dustry world-wide. 

But foreign production continued to eat into the 
American export market. In 1882 the United States 
produced 85% of the world’s crude. In 1897 Russia 
produced 45% of the world’s crude and 23% of its 
kerosine, while the U. S. share was 48% of the crude 
and 64% of the kerosine. In 1898 and 1899, Russia 
produced more than half the world’s crude output. 
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The Far East 


Standard began developing kerosine trade in the Orient 
in the 1880's. Distribution was through commission 
agents over which Standard had no control, but 
Standard men helped promote sales by devising a cheap 
lamp and giving away thousands of them. But before 
long the aggressive Russian exporters invaded the 
market with cheaper kerosine and a shorter ocean haul. 
Local oil industries in Japan and Burma began to take 
over the markets in those countries. 

Then, in the 1890’s, Standard began to suffer 
serious competition from two upstart merchandisers of 
kerosine, one Dutch, the other British. At first these 
two were entirely independent, but before long they 
combined to form the Royal Dutch-Shell group of com- 
panies which grew up to challenge Standard all over 
the world. 

Shell grew out of M. Samuel & Co., a British firm 
engaged in general trade with the Orient since 1830. 
Among other articles it bought Russian kerosine and 
sold it through its agents all over the Far East under a 
“Shell” brand. 

Royal Dutch started at the other end of the business 
at about the same time. The company was formed in 
Holland in 1890 to develop an oil spring in northern 
Sumatra, N.E.I. Within 2 years it was operating a 
small refinery at Pangkalan Brandan and exporting 
kerosine to Straits Settlements. But its chief asset turned 
out to be an aggressive young business genius named 
Henri Deterding. 

The Suez Canal was opened for navigation in 1892, 
and at the same time a pipeline was being completed 
from the Russian fields at Baku to the Black Sea re- 
fining port of Batum. M. Samuel & Co. made a deal 
with the Rothschilds for exclusive marketing rights 
east of Suez for 10 years, built the first tanker to 
transit the Suez, and began bulk distribution of 
kerosine throughout the Orient in strenuous competi- 
tion with Standard’s near monopoly. 

But before long the Russian Government gave signs 
of nationalizing its oil industry. So Samuel separated 
its oil business from its other trade, formed the “Shell” 
Transport & Trading Co., Ltd., in cooperation with 
its dealers and bulk-station operators, and set out to 
get its own supply of crude. It obtained several con- 
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cessions with a little production in East Borneo and 
built a refinery at Balik Papan. 

So here were two rival integrated companies in 
the Netherlands East Indies, marketing in the same 
area against the giant Standard. The shrewd Deterding 
laid a long-range plan. First he banded together other 
small producers and refiners in the East Indies with 
an agreement not to sell either oil or stock to either 
Shell or Standard. Then the brash young Dutchman 
approached the head of his great British rival, Sir 
Marcus Samuel, then Lord Mayor of London. 

After long negotiations, Deterding completed his 
deal in 1902. Shell, Royal Dutch, and the Rothschilds 
jointly formed Asiatic Petroleum Co., Ltd., and pooled 
all their interests in the Orient. This was real competi- 
tion to Standard, and the start of the great Royal 
Dutch-Shell group of companies that later spread 
around the globe. 


SAILING SHIPS continued to carry “case and can” exports 
long after steam tankers took over the bulk trade. 
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Canada 


The Canadian oil industry developed parallel with 
that of the United States, but on a much smaller scale. 
Production and refining began before the Drake well 
was drilled but was confined to a small area in Lambton 
County in southern Ontario near where James Miller 
Williams operated the first Enniskillen wells. Principal! 
fields were Oil Springs, Bear Creek, and Petrolia, and 
refining centers were Petrolia, London, and Sarnia. 

Production was brisk in the 1860's and °70’s. 
Petrolia field peaked at 500,000 bbl. per year in the 
1890’s. Canadians developed their own drilling 
methods, using tripod derricks and drillings rods in- 
stead of cables. Many Canadians went to Poland and 
elsewhere to introduce their methods and develop the 
industry there. 

In the 1870’s Canada exported considerable kerosine 
to Europe. But Ontario crude was sour, and though the 
Canadians developed new refining processes they were 
unable to equal the high quality Europeans were ac- 
customed to in Pennsylvania-based kerosine. But it 
found a ready market in Canada in competition with 
American imports. 

The dominating factor in the industry was Imperial 
Oil, Ltd., formed in 1880 through a combination of 
16 independent producers and refiners. It was soon 
marketing coast to coast. To combat Imperial’s growing 
competition, Standard in 1888 bought stock in several 
smaller Canadian refining and marketing firms, and in 
1892 turned these holdings over to its new Britisa 
subsidiary, Anglo-American. 

In 1898 Imperial was in financial trouble and 
Anglo-American purchased 75% of its stock, con- 
solidated the other Canadian holdings into Imperial, 
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THE PETROLIA REFINERY of Canadian Oil Companies, Ltd., one of the largest independents, about 1900. The tripod 
derricks in the background were characteristic of early Canadian drilling. 


and built a big new refining center at the Great Lakes 
port of Sarnia. Within a few years Imperial was doing 
75% of all Canadian oil business, and Standard had 
this corner of the world under its control. 
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AUSTRIAN POLAND (Galicia) developed a significant oil 


industry before 1900, though its effects were felt only in 
the markets of central Europe. 
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by the King of Spain soon after the conquest of Peru, and 
Spaniards boiled down the crude to make pitch. These are 
the remains of such a “refinery” which was operated 
ebout 1850. 


Peru 


The oldest producing country in the New World is 
Peru. In fact, before the Drake well the oil seeps 
around Talara on the westernmost point of the con- 
tinent were boiled down to pitch for calking ships. In 
the 1880’s British interests obtained concessions in 
this area and developed some small production, chiefly 
by Lobitos Oilfields, and London & Pacific Co. 

In 1913 Standard Oil Co. (N.J.), beginning its 
world-wide search for crude sources, formed Interna- 
tional Petroleum Co. which bought out London & 
Pacific and some unworked concessions held by 
American investors. Within 2 years International had 
increased the production of these properties from 400 
to 5,000 bbl. per day and operated a refinery and 
tanker terminal at Talara from which it supplied much 
of Jersey’s markets in the Orient. 


Mexico 


Mexican oil came into world trade—and international 
power politics—rapidly during the first decade of the 
twentieth century. 

In 1900 the Mexican Central Railroad noted the 
aggressive promotion of fuel oil for locomotives by 
Edward L. Doheny, a leading California independent, 
invited him to Mexico, and helped him get a large 
concession around the oil seeps near Tampico. Within 
a few years Doheny made a number of important dis- 
coveries and formed several companies including Pan 
American Petroleum & Transport Co. 

About the same time British capital entered Mexico. 
Sir Weetman Pearson (Lord Cowdray), later a power 
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in Anglo-Iranian Oil Co., was head of an engineering 
company rebuilding a railroad across the Isthmus of 
Tehuantepec. He noticed oil seeps in the area, obtained 
a concession, formed Mexican Eagle Oil Co. (El 
Aguila), developed some high-gravity-crude production, 
and built the important refinery at Minatitlan. Cowdray 
then obtained a concession in the heavy-crude area of 
the State of Veracruz, and by 1910 Mexican Eagle had 
58% of Mexico’s burgeoning production. 

American independent operators flocked to Mexico, 
and between 1908 and 1910 tremendous gushers were 
brought in along the east coast with great regularity. 
Other British companies were formed, and Dutch- 
Shell entered in 1912. Most Mexican crude was heavy, 
with relatively low yield of kerosine and gasoline. Its 
chief use was as fuel oil, but during this period the 
fuel-oil market was expanding tremendously. The 
bulk of Mexican oil found its market in Europe. 

Mexico's crude production reached 1,000,000 bbl. 
in 1905 and shot to 12,500,000 bbl. by 1911, when it 
became the third-largest producing country in the 
world. By 1918 it passed Russia’s production. When 
the war broke out in 1914 Russia’s oil was largely 
denied to Europe and the Allies drew heavily on 
Mexico for crude and fuel oil. 

British interests controlled well over half of 
Mexico’s production during this period. The rest was 
developed by a large group of American independents, 
including such big operators as Gulf, Sinclair, Texaco, 
and Benedum & Trees. Jersey Standard made several 
unsuccessful attempts to purchase settled production, 
and in 1917 acquired the Transcontinental concession 
from mixed British, U. S., and Mexican investors. 


Romania 


From hand-dug wells, Romania had a recorded com- 
mercial production of 2,000 bbl. of crude in 1857. 
Thirty years later, in 1887, production had reached only 
200,000 bbl. per year. The industry was hampered by 
lack of capital, leadership, and equipment. The sand 
and gravel formations could not be drilled by the 
cable-tool methods then in use, so all wells were dug by 
hand until after 1900 when new methods of drilling and 
casing were developed. 

About the turn of the century Romania enacted 
new mining laws which protected foreign capital in con- 
cession rights. The German Deutsch Bank then took 
over the largest integrated company, Steaua-Romana, 
and began intensive development. Exports of Romanian 
kerosine soon began to cut into Standard Oil's 
European markets. So in 1904 Standard organized 
Romano-Americana, and the next year constructed, 
at Ploesti, the company’s largest refinery outside the 
United States. 

The Dutch-Shell organization entered the country 
as Astra-Romana about the same time. From about 
1910 until the outbreak of the war in 1914 the Dutch- 
Shell, German, and Jersey companies each produced 
a little more than 20% of Romania’s output, while 
the remaining one-third was split among many small 
operators. By 1911 Romania had increased production 
to 11,000,000 bbl. per year and passed Poland as 
the leading European producer outside of Russia. 
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At the Turn of the Century 


Great changes were afoot, ushering in a new look 


as the twentieth century began to unfold 


During its first four decades oil was a relatively simple, 
compact, homogeneous industry. It was centered in 
one area, the Appalachian region of the United States. 
It had one principal product, kerosine. And it had one 
principal refiner and marketer, the Standard Oil group. 

But at the turn of the century the stage was set 
for a tremendous revolution. Electric lights and manu- 
factured gas were undermining the demand for lamp 
oil. Fuel oil and asphalt were becoming important 


products. Internal-combustion engines were coming 
into use, bringing a moderate market for gasoline, that 
unwanted byproduct of refining, and some of these 
engines were being tried out in horseless carriages. 

The Appalachian region was on the decline. In 
1900 its production was less than the combined total 
of newer fields in western states. These new fields 
spawned independent competitors faster than Standard 
could keep ahead of them. 


Cleveland, one of the 
first refining centers, 
home of John D. Rock- 
efeller, birthplace of 
Standard Oil. 


Canada’s oil industry 
started here before 
Drake and remained 
confined to this area, 
with Sarnia the refin- 
ing center. 


The “Oil Region” that 
cradled the oil indus- 
try and remained its 
center of gravity for 
some 40 years. 


National Transit trunk 
lines, first to reach 
seaboard after inde- 
pendents showed feo- 
sibility of crude pipe- 
lines. 


Tide Water pipeline, 
world’s first big-inch, 
first real challenge to 
Standard Oil's domi- 
nance of transporto- 
tion. 


Whiting, where Stand- 
ard licked the sour- 
crude problem and 
gained dominance of 


More than half the 
world’s oil came from 
the U. S., and more 
than half U. S. pro- 
duction was marketed 


abroad. 


United States pipeline, 
world’s first products 
line, only independent 
to escape control by 
Standard interests. 


Government moved 


To the West, new 
fields, new competi- 
tors, new markets 
were growing so fast 
Standard could not 
keep on top of all. 


Lima - Indiana fields, 
first upset to the old 
order, spawned the 
fuel-oil business, new 
refining methods, new 


competitors. 


Crescent pipeline of 
Mellons’ integrated 
operation, a big threat 
to Standard until it 
was bought out. 


against Standard’s 
near monopoly with 
restrictive laws and 
trust-dissolution litiga- 
tion. 
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Around the world American kerosine and Standard 
Oil were losing their dominant position. Local oil in- 
dustries were becoming important in such places as 
Austria, Poland, Romania, Canada, Mexico, Peru, 
Japan, Burma, and the Netherlands East Indies. 
Russian oil was making tremendous inroads in the 
markets of Europe and elsewhere. And in the Orient 
the Royal Dutch and Shell companies were digging in 
for a gigantic challenge. 


AMERICA WAS UNDERGOING a social revolution, 
too. The public revolted against the monopoly power 
of huge railroad and industrial organizations. A whole 
series of state and federal laws was enacted to protect 
consumers and small businesses, to establish rules of 
fair competition and business ethics. The Interstate 
Commerce Act of 1887 eliminated rebates and other 
practices which had given Standard and other big 
shippers special advantages. The Sherman Antitrust 
Act of 1890 was soon brought into action against 
Standard. 

Rockefeller had formed the Standard Oil Trust 
Agreement in 1882 to hold the stock of 14 wholly 
owned and 26 partly owned companies. These com- 
panies, and new acquisitions, were consolidated into 
regional firms, such as the Standard Oil companies of 
New Jersey, New York, Ohio, Indiana, Kansas, and 
California. By 1892 there were 20 regional Standard 
companies, some of them with a dozen or more 
subsidiaries. 

But the antitrust movement was rolling strong. For 
a quarter-century independents had fought and railed 
against the Standard combine. Now they received a 
willing audience in the public and staunch allies among 
crusading politicians and sensational muckraking 
journalists. In hopes of beating this movement, the 
Standard Oil Trust was dissolved and Standard Oil 
Co. (New Jersey) was made the holding company for 
41 companies operating in every branch of the industry 
all over the world. Jersey’s office at 26 Broadway, 
New York City, was the Oil Capital of the World. 

The storm against Standard reached a crescendo 
around 1900. Literally dozens of antimonopoly suits 
were filed in states across the nation. And when the 
crusading Theodore Roosevelt became president of 
the United States, the federal Government began to 
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move in with indictments under the Sherman Act and 
other laws. Standard Oil’s high tide was running out 
fast. It ebbed completely in 1911 when the Supreme 
Court upheld a decision that Standard Oil must be 
dissolved. 

Thus, as the twentieth century was ushered in, the 
Standard monopoly was on the way out, new competi- 
tion was springing up everywhere, and the oil industry 
was in a tremendous state of change on every front. 
During the next decade the oil industry rapidly took 
on an entirely new look. 


THE WORLDS OIL SUPPLY 
AT THE END OF THE CENTURY 


Total crude production: 149,137,000 bbl. 








1902 Spindletop and California developments bring 
new supplies, new concepts of occurrence of oil, 
new competing companies, and use of fuel oil 
for power. 

British and American operators obtain conces- 
sions in Mexico. 


1903 Automobiles attracting some attention. 
The Wright brothers fly the first airplane. 





— 


1904 Standard Oil Co. enters Romania with producing ° 
and refining subsidiary, the first American oil 
venture outside North America except for 
marketing. 


1906 Glenn Pool boom brings new source of high- 
grade crude to world markets, launches intensive 
Mid-Continent development. 


1907 Royal Dutch-Shell combine formed with inte- 
grated operations throughout Eastern Hemisphere 
and begins aggressive challenge to U. S. domi- 
nance of world’s oil trade. 


1908 Henry Ford begins mass production of low-priced 
model T car. 
Salt Creek field makes Wyoming a big producer. 
Commercial discoveries made in Persia. 
Anglo-Persian Oil Co. formed. 








1909 California becomes leading U. S. producing state. 
Louisiana rising in importance. 


1910 Big Mexican gushers bring rush of American 
independent companies and European capital. 
U. S. manufactures more than 200,000 automo- 
biles, and gasoline consumption passes kerosine 
in volume. 
Many young independent oil companies growing 
rapidly. 


1911 Supreme Court dissolves Standard Oil Co. into 
34 competing companies. 


1912 Dutch-Shell 


1913 


1914 


1915 


1917 


1918 


1919 


1920 


1921 


invades California, Oklahoma, 
Canada, Mexico, and Venezuela. 
Jersey Standard fights back by acquiring con- 


cessions in Peru and Netherlands East Indies. 


Cushing boom brings new oil, new competitors, 
in Oklahoma. 

Filling stations pop up all over the country. 
Burton thermal cracking process begins to help 
meet the terrific demand for gasoline. 

U. S. adopts first income tax. 

British Government buys into Anglo-Persian Oil 
Co. Abadan refinery built. 

Supreme Court declares oil pipelines common 
carriers, requiring public tariffs and transport for 
others than owners. 


Panama Canal opened. 
War. begins in Europe. British fleet rapidly con- 
verting from coal to fuel oil. 


European war and burgeoning auto use bring 
sharp increase in oil demand and prices. 
Oklahoma becomes leading oil-producing state. 


U. S. enters World War I. Petroleum War Service 
Committee coordinates war oil efforts of majors 
and independents, forges a beginning of cohesive- 
ness in the oil industry. 


Armistice brings realization that U. S. supplied 
80% of the oil that brought victory to the Allies. 
Mexico now second-largest oil-producing country. 
Tropical Oil Co. (U. S.) makes discovery in 
Colombia. 

Shell and Sinclair companies build crude trunk 
lines from Mid-Continent to Illinois. 
Burkburnett discovery brings hectic boom to 
North Texas. 


Oil shortage fears voiced throughout world. 
Many strong independent companies gain stature, 
particularly in Mid-Continent and California. 
All companies race to acquire filling stations and 
mass gasoline markets. 

Many new cracking processes challenge Burton 
patent monopoly. 

American Petroleum Institute formed out of War 
Service Committee. 


Mexican wells going to water, production off 
alarmingly, Government presses confiscation 
threats. 

U. S. crude prices rise to unprecedented levels. 
Oil-shortage scare arises. U. S. Government be- 
comes officially concerned with oil industry. 
British Government launches policy of oil im- 
perialism, seeks to develop sources world-wide 
and exclude Americans. 


U. S. Government urges American oil capital 
to go abroad, strongly combats British plan to 
monopolize Middle East oil. 

Big new discoveries in U. S., such as Mexia, 
Texas; El Dorado, Arkansas; Osage, Oklahoma; 
and Los Angeles Basin, soon eliminate oil 
shortage. Crude prices begin to fall. 
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1922 Big discoveries and favorable law bring rush of 


Americans to Venezuela, where British-Dutch 
interests are already well entrenched. 
Geophysics and subsurface geology begin to 
interest U. S. oil companies. 


Salt Creek reaches peak output and much Cali- 
fornia oil shipped to East Coast, putting squeeze 
on Mid-Continent. 

Overproduction and waste arouse public which 
still fears imminent oil shortage. API creates 
committee on production and conservation. 
Crude prices drop but automobile demand keeps 
gasoline prices high. 

Cracking patent pool ends “patents for revenue” 
philosophy, starts competitive technology. 


Federal Oil Conservation Board created, stimu- 
lates studies of reserves and producing practices. 
Rapid spread of cracking brings gasoline yield 
to double prewar, reduces crude requirements. 


Michigan and West Texas fields become im- 
portant producers. 

Petroleum engineering, reservoir studies, geo- 
physics, electric logging, rotary rigs, widely used. 
Competition in “high-test” gasoline intense. 

World battle between U. S. and British oil com- 
panies reaches peak. 

Nationalistic spirit excludes foreign operators 
from many areas. 

Soviets nationalize Russian oil industry, accentu- 
ating Europe’s fears of an oil famine. 


Colombia becomes important oil producer. 


Seminole boom intensifies crude surplus. Yates 
field voluntary unitization first in U. S. California 
crude and products flood East Coast. 

U. S. refining capacity now 35% in excess of 
market, versus 3% in 1918; gasoline yield 36% 
versus 18% in 1914. 

Kirkuk gusher forces end of U. S.-British stale- 
mate over Middle East. 


Iraq Petroleum Co. formed, with U. S. participa- 
tion. Middle East opened to Americans. 
Tuscarora pipeline conversion launches era of 
products pipeline distribution. 

FTC approves fair-practice code in attempt to 
end chaotic competition in gasoline marketing. 
Van pool is first in nation developed orderly and 
without waste under unit plan. 


World-wide depression sets in, with oil industry 
already suffering from excess capacity, overpro- 
duction, depressed prices. Larger oil companies 
increase their efforts at balanced integration. 


Wide-open East Texas and Oklahoma City fields 
drop crude prices to few cents per barrel. State 
militia used to enforce new proration rules. 
Country flooded with cheap, distress gasoline. 
Most stations install “third-grade” pumps. Cut- 
rate trackside operators flourish. 

Gasoline pipelines spreading rapidly. 
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1932 Venezuela becomes second-largest oil-producing 


country, with American firms now in dominant 
position. 

U. S. puts tax on imported crude and products. 
Oil discovered on Bahrain Island. 


New Deal administration takes over in Washing- 
ton. NRA petroleum code regulates marketing 
competition, begins curtailment of distress gaso- 
line, and makes start toward federal control of 
drilling and production. 


NRA thrown out by Supreme Court. Industry 
attempts to continue market-stabilization program 
voluntarily. 

Federal conservation and control laws strongly 
talked. Interstate Oil Compact signed. 


Madison case indicts majors for stabilizing price 
of distress gasoline after NRA invalidated. 
“Iowa Plan” of service-station lease-and-agency 
operation widely adopted. 


Dieselization of railroads and rapid spread of 
home oil furnaces open new markets for middle 
distillates. 
State conservation laws showing effect. Crude 
surplus diminishing. Product markets begin to 
improve. 


1938 Introduction of catalytic cracking intensifies the 


gasoline octane race. 

Mexico expropriates foreign oil properties. 
American companies discover oil in Saudi Arabia 
and Kuwait. 


1939 World War II starts in Europe. 


Illinois basin fields boom. 


1940 Oil mobilizes for defense. Allies begin heavy 


drain on U. S. supplies. Loan of tankers to 
England causes some oil shortages on East Coast. 
War stimulus and octane race bring intensive 
petrochemical research on catalytic cracking and 
reforming, alkylation, polymerization, hydrogena- 
tion, and other processes. 


1941 Pearl Harbor. The war was won by the side 


that had the oil. 














The Gulf Coast 


With a roar heard around the world, the Spindletop 
gusher blew in oil’s new era on January 10, 1901. 

The'story of Spindletop is one of oil’s classics. But 
in the telling of it the details are prone to overshadow 
the globe-girdling significance of the changes it spawned 
in almost every aspect of the industry. 

e@ A new concept of the occurrence of oil was 
born when Capt. Anthony Lucas, an Austrian mining 
engineer who had been drilling Louisiana salt domes 
for sulfur, proved that the oil seeps near Beaumont, 
Tex., came from a great reservoir of oil trapped by 
the salt dome known locally as Spindletop. 

Until then oil had been found only near creeks and 
mountains, and leading industry figures ridiculed the 
idea that it would ever be found under the flat Texas 
plains. Spindletop gave the science of petroleum geol- 
ogy its greatest forward jolt. Drilling of other salt 
domes along the Texas and Louisiana coast began 
immediately, resulting in a few years of the discovery 
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of many big new fields. And Spindletop opened the 
eyes of oil men to the possibilities of production where 
they had never thought to look before. 

e@ The rotary rig that tapped the Spindletop flood 
introduced to the industry a means of piercing soft 
formations without caving, and of drilling deep without 
“running out of hole.” Lucas’ drillers, the Hamill 
brothers, had used the rotary drill at Corsicana, and 
others had used it for water wells and in mining oper- 
ations, so it was not new. But after Spindletop it was 
rapidly adopted by the oil industry and permitted the 
development of fields that could never have been 
reached by cable tools. 

Layers of quicksand and gumbo overlay Spindle- 
top’s caprock. A cable drill could not go far through 
such without putting in casing to keep the walls of the 
well from sloughing in. So each succeeding drill bit 
and casing string must be smaller in diameter, like 
sections of a telescope. And before long the hole 
becomes too small to work in. The drilling mud used 
in Lucas’ rotary held back the soft formations and 
plastered the well walls so that long sections could be 
cut before casing off. 
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@ The Lucas gusher was the biggest well the 
world had ever seen. It flowed 75,000 to 100,000 bbl. 
per day—equal to 50% of the output of the entire 
United States the preceding year. Men flocked to 
Beaumont and within months the entire Spindletop 
mound was forested with derricks, some of them al- 
most touching each other. By the end of 1901 Spindle- 
top had 138 producing wells, most of them big gushers. 

Such volume immediately put the United States 
ahead of Russia as the world’s top producing nation— 
a rank it retained the rest of its first century. The bulk 
of U. S. exports shifted from kerosine to crude oil. 
A leader in this was Shell Transport & Trading Co. 
(then not yet allied with Royal Dutch) which had a 
fleet of tankers and big European markets but little 
crude. Here was a big supply of cheap crude close to 
tidewater and not under control of Standard Oil, and 
Shell contracted for huge quantities from Spindletop. 

@ Fuel oil rapidly became a big new market. 
Spindletop crude made rather poor kerosine and lubri- 
cants. But its developers successfully promoted its use 
as fuel by railroads and steamship lines in the 
Southwest and by industrial plants along the Gulf 
and Atlantic coasts. 

e A whole litter of husky independents was born 
at Spindletop. Lucas early sought help from the 
Pittsburgh wildcatters, Guffey and Galey, who got 
financing from the Mellon family and other Pittsburgh 
financiers. Perhaps it still rankled the Mellons that 
Standard had maneuvered them out of the oil business 
a half-dozen years before, for they poured capital into 
J. M. Guffey Petroleum Co. and a refinery and terminal 
at Port Arthur—the start of Gulf Oil Corp. 

J. §. Cullinan, developer of Corsicana and pro- 
moter of fuel oil, moved into Spindletop, recruited 
eastern capital, built a refinery at Port Arthur, and 
started what soon became The Texas Co. Many other 
independents which later grew to be strong challengers 
of Standard also got their start at Spindletop. Among 
such was the Pew family’s Sun Oil Co. which for 20 
years had been competing with Standard at Toledo. 
Spindletop’s great surplus gave it a chance to break 
out. Sun began buying crude and developing markets 
along the East Coast, and before long had its own 
Texas production and a refinery near Philadelphia. 

Within 2 years Spindletop’s great gushers began to 
play out, due to ultraclose spacing, wide-open flow, 
and loss of reservoir pressure through complete wastage 
of gas. But meanwhile other new, though less spec- 
tacular, fields were opened up on salt domes along the 
Louisiana and Texas Gulf Coast. These, too, were de- 
veloped by new independents, and they gave the start 
to many companies that grew to big stature. But even 
with these new fields the Gulf Coast area was unable 
to keep up with the growing demand after a few 
years. 

Standard Oil Co. played no part in Spindletop. 
For one thing, it couldn’t move fast enough to keep 
on top of the development. For another, it was not 
much interested in fuel oil or low-quality kerosine. 
But chiefly it was kept out by Texas’ militant antitrust 
prosecutions and political agitation against “the octo- 
pus.” 

Spindletop was the beginning of the end of Stand- 
ard’s dominance of the oil industry in this country. 
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FROM GLENN POOL through East Texas to Port Arthur 
aggressive independents rushed pipelines to bring Mid- 
Continent crude to tidewater and the world’s markets. 


The Mid-Continent 


For half a dozen years after the Spindletop discovery, 
the Gulf Coast dominated the Southwest’s oil industry. 
A number of small fields were developed in North 
Texas and other parts of that state, in Indian Territory, 
and in southeastern Kansas. 

While only of local importance, these fields proved 
that oil could be found in many places between the 
Mississippi River and the Rocky Mountains, not just 
in salt domes. 

The demand for oil was rising steadily. The export 
market was strong, use of fuel oil was expanding rapid- 
ly, and the automobile industry was reaching such pro- 
portions as to create a significant demand for gasoline. 

The Appalachian fields were declining. The Gulf 
Coast fields were no more than holding their own. 
California’s production was increasing, but had no 
more than regional significance. Exploration was active 
over wide areas. The time was ripe for another big 
strike. 

It came at Glenn Pool, near Tulsa, I.T., late in 
1905. 

Oil seeps had been known in what is now eastern 
Oklahoma since it was first set aside for the Indians 
in the mid-1800’s, but early attempts at commercial 
development met only failure. Active operations moved 
down from the Kansas line, where the areas around 
Neodesha, Chanute, Humboldt, and Independence had 
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had an oil industry for several years. Oklahoma’s first 
real oil well was completed at Bartlesville in 1897 but 
did not get into commercial production until 1903. 

By 1905 there were small fields near Red Fork 
(Tulsa), Cleveland, in the Osage Nation, and a few 
other places. There were a few tiny, independently 
operated refineries, but most of the crude was taken 
by Standard’s Prairie Oil & Gas Co. By 1904 Prairie 
had completed a crude-pipeline system from Tulsa 
through Bartlesville and the Kansas fields connecting 
Standard refineries at Neodesha and Kansas City and 
at Whiting, Ind., and so had good control of the Mid- 
Continent situation. 

Glenn Pool, developed rapidly by a new group of 
local independents, quickly proved to be far bigger and 
better than any other field of the Mid-Continent. The 
pay was shallow, the productive area was extensive, 
and the crude was of superior quality. It had a paraf- 
finic base, much like Pennsylvania crude, and yielded 
good lubricating oil, good gasoline, and a kerosine of 
top quality. Moreover, Glenn Pool was close to rail- 
roads and to the small city of Tulsa which could serve 
as a base for operations. 

Glenn Pool lacked Spindletop’s spectacular gushers, 
but its development was almost as rapid and hectic. 
Oil men swarmed in from all over the world. Within 
1 year Glenn Pool had 125 producing wells and no 
dry holes. Prairie Oil & Gas extended its pipeline to 
Glenn Pool and obtained sizable producing leases. 


DOWN AT BEAUMONT, Gulf and Texaco watched 
Glenn Pool with the greatest interest. Spindletop gush- 
ers had stopped gushing and their decline was barely 
offset by newer fields in the region, thus pinching these 
young companies for crude supplies just when they 
were getting their refineries operating at capacity and 
had spent millions building up markets, tanker fleets, 
aud distributing facilities in this country and in Europe. 

Glenn Pool offered a huge new source of crude, 
and better crude than anything the Gulf Coast pro- 
duced. Almost simultaneously both Gulf and Texas 
companies decided to go after Glenn Pool oil. In 
October 1907 Gulf completed a pipeline from Glenn 
Pool to Port Arthur, after one of the fastest pipeline 
jobs then on record. The Texas Co.’s line was put 
into operation 3 months later. 

Even the Gulf, Texas, and Prairie pipelines could 
not handle all the Glenn Pool crude, and the price 
dropped to 30 cents per barrel. But this did not deter 
drilling and production. When Oklahoma became a 
state in 1907 it was the biggest oil producer in the 
Union, and Tulsa claimed the title of the “Oil Capital 
of the World” as it became an important pipeline and 
refining center and the base of new producing opera- 
tions spreading out through Oklahoma. 

Other discoveries followed fast during the next few 
years, notably the great groups of fields near Cushing 
and in the Osage. In 1909 Standard built a pipeline 
from Oklahoma to its big new refinery at Baton Rouge. 
The Mid-Continent was now the center of the world’s 
oil interest, and it held the stage until after World War I. 
And as at Spindletop, Oklahoma gave a start to a large 
number of strong new independent operators, some of 
which rapidly grew into big integrated companies. 
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California 


While the Mid-Continent’s star was rising, so was 
California’s. 

California’s early oil history is a distinct story, 
largely unrelated to the course of oil elsewhere. Its 
peculiar geology, geography, and types of crude oil 
caused the development of methods of drilling, pipe- 
lining, refining, marketing, and business practices some- 
what different from those of other areas. 

One of the real pioneers of California oil was the 
eccentric Lyman Stewart, who founded Union Oil Co. 
Union was always hampered by financial troubles, in- 
ternal dissension, and violent fights among groups of 
stockholders, but it had become the biggest operator 
in the state by the turn of the century. Stewart had an 
uncanny “nose for oil,” and discovered many fields in 
southern California. Despite many idiosyncrasies which 
kept him in hot water with his board of directors, he 
was a real progressive. He started one of the industry’s 
first geology departments and one of its first refining 
research departments, and built the first pipeline in 
California, the first tankers on the Pacific Coast, and 
the first refinery on San Francisco Bay. 

California crudes were heavy, sulfurous, and as- 
phaltic, but Union’s chemists finally developed a way 
to make a fair-quality kerosine. Stewart pioneered in 
developing a market for fuel oil along the coal-short 
Pacific Coast and in the Hawaiian Islands. California’s 
production, all from the southern part of the state, 
climbed steadily but until 1900 it was a net importer, 
bringing crude from Peru and kerosine from the East. 

Then the big fields of the San Joaquin Valley 
started coming in, and by 1903 California was the 
country’s leading producing state. 


STANDARD OIL CO., long a marketer in the state, 
made several unsuccessful attempts to buy Union, and 
in 1900 purchased Pacific Coast Oil Co., California’s 
oldest and second-largest integrated operation. Stand- 
ard expanded vigorously. By 1903 it had completed 
the state’s largest refinery, at Port Richmond on San 
Francisco Bay, connected it with a pipeline from 
Bakersfield, and developed a satisfactory method of 
making quality kerosine from California crude. In 
1906 Standard Oil Co. of California was incorporated, 
and it was the leading factor in the state’s industry 
from then on. 

California had developed its own pattern of crude 
marketing. There were no posted prices, and pipelines 
did not purchase oil. Crude was sold on long-term 
contracts at set prices, usually with minimum and 
maximum quantities specified, and large consumers 
contracted directly with producers. This gave producers 
an assured market for virtually full production. 

However, by 1906 the state’s output was far above 
its capacity to consume, with the result that buyers had 
to store tremendous quantities of crude, much of it in 
earthen reservoirs. New contracts were made at suc- 
cessively lower prices, which gave new purchasers a 
big advantage over their rivals but put new producers 
at a distinct disadvantage. 
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At this time Standard was only a very small pro- 
ducer, but it was the biggest purchaser in the valley. 
As the huge overproduction forced the crude price 
down, independent producers became very restive. 
They accused Standard of monopoly and made various 
attempts to develop competitive outlets. One such was 
Associated Oil Co., formed in 1901 by independent 
producers in Kern River field. 


IRONICALLY, Stewart of Union Oil had overcome 
great resistance to get the railroads to use oil as loco- 
motive fuel, and had even developed a burner for them, 
only to have this new market turn into more competi- 
tion instead of new customers. Both the Santa Fe and 
the Southern Pacific went into the oil business them- 
selves. Executives of Southern Pacific refinanced and 
reorganized Associated Oil Co. and built it up to handle 
the railroad’s royalty oil, develop production on rail- 
road lands, supply the road’s fuel needs, and engage 
in the oil business generally. Associated built a pipeline 
from the valley to the coast and became a big factor 
in the California oil industry. Much later it became a 
part of Tidewater Oil Co. 

In 1904 other independents in Kern County formed 
the Independent Oil Producers’ Agency to fight Stand- 
ard and the railroads in a cooperative effort to market 
crude. In 1909, when crude prices hit new lows, the 
agency joined forces with Union Oil Co. Union took 
over the marketing of much of the agency’s crude and 
constructed several pipelines in the valley and a 240- 
mile, 30,000-bbl. line over the mountains to a terminal 
at San Luis Obispo. This provided the only outlet 
from the valley fields not controlled either by Standard 
Oil or the Southern Pacific. 

Thus until World War I California’s industry was 
dominated by three great rivals—Standard Oil, Associ- 
ated-Southern Pacific, and the Union Oil-Independent 
Agency partnership. 

Until 1911 the only two complete refineries in 
California were those of Standard at Port Richmond 
and Union at Oleum. About that time the really big 
fields of the Los Angeles Basin were coming in strong 
and many independent producers and topping-plant 
refineries were springing up, so Standard built its El 
Segundo refinery near Los Angeles. 


COALINGA, one of the San Joaquin Valley's 


“So 
\ a 
aXUXXt 


THY, | V7, 


\Wse 


The Rockies 


In all the Rocky Mountain region only one major oil 
field was developed before the 1920’s—Salt Creek in 
Wyoming. Its history is a thumbnail version of the 
problems of the whole industry. 

Seeps were noticed before 1880, a few small wells 
were producing by 1900, gushers came from a deeper 
pay in 1908, and more from another in 1912. Ulti- 
mately 10 producing zones were discovered. By 1912 
there were two pipelines to Casper, and two refineries 
there. In 1914 Standard of Indiana built a cracking 
plant at Casper to make gasoline from the heavy yield 
of fuel oil which had little local market. 

Title disputes plagued Salt Creek for a generation. 
It was mostly public domain, and early development 
was under the old placer-mining law, with many rival 
claims. In 1909, during a popular hysteria over forest 
conservation, the Government withdrew from entry 
some 3,000,000 acres of public lands to save their 
minerals for future generations. Salt Creek develop- 
ment continued under a title cloud, but this had the 
virtue of forcing the beginnings of joint operation, 
unitized development, gas conservation, and reservoir 
control—ideas which later spread throughout the in- 
dustry. 

The 1920 Leasing Act cleared titles and speeded 
development. As the Government was the royalty 
owner, the Bureau of Mines did much pioneer research 
on conservation and production engineering, and finally 
achieved complete unitization. 

Salt Creek had no pipeline outlet beyond Casper 
until much later, and during and right after the war 
solid trains of tank cars moved its gasoline to the East 
and to Gulf Coast ports. Other fields were discovered 
in the area about this time, and in 1923, with Salt 
Creek at its all-time peak, Wyoming was the country’s 
fourth-largest producing state—though with only 6.1% 
of the nation’s total output. 

From 1907 to 1927 Oklahoma and California were 
the top two producing states, trading first rank every 
few years until 1928 when Texas forged ahead of both 
permanently. 


big early fields. 
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Center of an Empire 


“TWENTY-SIX BROADWAY,” the most famous address in the 
oil world for two generations, headquarters of the Standard 
Oil Trust and later of Jersey Standard, heir to most of its 
foreign operations. 


The attack on big business and the enactment of laws 
to regulate competition was the outstanding economic 
influence in the United States during the two decades 
preceding World War I. The most conspicuous, but 
by no means the most important, result of this great 
movement was the breakup of the Standard Oil com- 
bine. 

Starting with the Granger movement of the 1870's, 
America underwent a social revolution exemplified by 
the Interstate Commerce Act of 1887, the Sherman 
Antitrust Act of 1890, and many other federal and 
state laws to regulate business conduct. The oil in- 
dustry adapted slowly to the changing concept, but 
today its conduct is far different from that af 1900. 

The long-standing complaints of independents 
against Standard were echoed, in the 1880's and °90’s, 
by a generation of “reform” politicians and—even more 
effectively—by a a bevy of “muckraking” journalists. 
The public was profoundly stirred by books and maga- 
zine serials exposing the practices of the meat packers, 
the railroads, the food and drug manufacturers, and 
other big businesses—and most of all Standard Oil. 

This reacted in a multiplicity of legal attacks on 
Standard, at first under state antitrust laws. Between 
1904 and 1909 more than 20 suits were prosecuted to 
oust Standard from various states. After a few of these 
were successful, notably in Kansas and Missouri, it 
was realized that kicking Standard out would leave 
producers without a market, dealers without supply, 
workers without jobs, and the public without oil. Then 
began the concept that big business must be accepted, 
but regulated. 

During the administration of President Theodore 
Roosevelt the federal Government made an intensive 
investigation of Standard and issued a series of damn- 
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ing and politically well-timed reports. There was much 
ineffective iitigation, but the coup de grace was the 
federal dissolution suit started in 1906 and in trial for 
3 years. On appeal the Supreme Court ruled, on May 
15, 1911, that Standard had violated the Sherman Act 
and should be broken up into 34 separate and com- 
peting companies. 

By reading the “rule of reason” into the Sherman 
Act, the court removed 20 years of uncertainty and 
showed how business could live under that indefinite 
law. The 34 Standard companies were assigned the 
facilities to operate as going concerns, and were al- 
lowed to do business with each other. Jersey Standard, 
the top holding company, was ordered to divest itself 
of stock in the other 33. It was left with all important 
foreign marketing affiliates except Anglo-American, 
many refineries, some producing subsidiaries, and only 
a few pipelines. Thus it was still probably the largest 
oil company in the world, but unbalanced and poorly 
integrated, with huge markets and very little crude. 


THE PUBLIC was highly skeptical of the dissolution. 
The assumption was that the various units would 
continue to act in concert and refrain from competing 
with each other. For several years this seemed to be 
the situation. The newly freed companies had to re- 
cover from shock, build up new executive staffs, un- 
scramble their records and procedures, and assess their 
positions and facilities. In marketing, the companies 
stayed generally in their old territories for a long time, 
chiefly because of trade-mark acceptance and trans- 
portation economies. 

By the end of World War I the dissolution of 
the Standard Trust had become pretty much a fact. 
The various units were going their separate ways, and 
some of them were competing bitterly with others. 

But it was not alone the Sherman Act that broke 
the back of the Standard monopoly. Standard’s days 
of dominance were numbered before 1911. The oil 
business was growing too fast and in too many places 
for any One company to control it. The great crude 
discoveries of the Southwest, the Mid-Continent, and 
California brought the rise of scores of vigorous 
independents. They could move faster than Standard 
in taking advantage of new opportunities and new 
technology, and between 1900 and the first world war 
many of these grew into well-knit integrated companies, 
some of them in the “major” category and larger than 
some of the units of the old Standard combine. 

And abroad a new challenger was rising to battle 
Standard in every market of the world. 
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The United States took little notice when, in 1902, 
Henri Deterding’s Royal Dutch company formed an 
alliance with Shell Transport & Trading Co. and the 
Paris Rothschilds to create Asiatic Petroleum Co. and 
go after the Far East oil market. But in Europe it 
was hailed as the first real threat to the hated Standard 
monopoly. Events bore out this prediction. 

Asiatic was only a marketing company. It bought 
oil and rented tankers and other facilities from its three 
owners. From the outset, Royal Dutch had by far the 
best end of this deal. It expanded its production and 
refining in the East Indies while Shell was encountering 
many delays and difficulties. Spindletop crude gave 
Shell a boost for a while, but soon that production 
began to decline. 

Royal Dutch capitalized on the mushrooming mar- 
ket for gasoline. Its crude and refining facilities per- 
mitted it to maximize gasoline production, whereas 
Shell and the Rothschilds could not. Shell tankers 
which unloaded kerosine in the Far East were rented 
by Royal Dutch at very low rates to take gasoline 
back to Europe. This gave Royal Dutch high earnings 
while Shell was barely breaking even. In 1906 Deterd- 
ing moved in on Sir Marcus Samuel to complete his 
dream of an oil empire. After long negotiations, a 
unique business arrangement was set up. 

There never was a company by the name of “Royal 
Dutch-Shell Oil Co.” Instead there were separate 
British and Dutch holding companies, with Royal 
Dutch owning 60% and Shell 40% of each. Together 
they had various degrees of ownership over what they 
called “the Group” of subsidiaries and affiliates all 
over the world. 


THE DUTCH-SHELL COMBINE grew rapidly after 
1907. By the outbreak of war in Europe it had ac- 
quired the largest of the Rothschild properties in Rus- 
sia; the largest company in Romania; the beginnings of 
producing companies in Egypt, Iraq, Mexico, Vene- 
zuela, and the United States, and marketing operations 
almost everywhere. 

It was open war between Dutch-Shell and Standard 
from the first. Deterding claimed that Standard en- 
gaged in price wars to put him out of business in one 
area after another. and thus forced him to retaliate by 
getting a producing and refining position accessible to 
every important world market. The Standard dissolu- 
tion in 1911 did not bring even an armistice, for Jersey, 
as heir to most of the foreign operations, carried on 
much as before. 

In 1912 a Jersey subsidiary acquired concessions 
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Builder of an Empire 
SIR HENRI DETERDING, whose early hatred of Standard Oil 
spurred him to parlay a small East Indies operation into 
the great Royal Dutch-Shell group of companies with pro- 
duction and marketing in every part of the world. © 








in Sumatra, and Deterding retaliated by invading Cali- 
fornia and Oklahoma simultaneously. 

On the West Coast, where California refiners were 
not keeping up with the growing gasoline demand, 
Shell began importing Sumatra gasoline in 1912 and 
rapidly built a big market. The next year it bought 
from British owners the big Coalinga producing prop- 
erties of California Oilfields, Ltd. In 1914 Shell Oil 
Co. of California was formed and began a pipeline to 
San Francisco Bay and construction of what it called 
America’s first modern refinery at Martinez. By the 
time the U. S. entered the war Shell was one of the 
West Coast’s most important integrated companies. 

In Oklahoma, Shell entered the business from the 
producing end. It formed Roxana Petroleum Co. 
which set up offices in Tulsa in 1912 and rapidly 
built up production. 

Deterding was determined to build an integrated 
operation in the Mid-Continent, and he was heavily 
committed to supply oil to the Allies. In 1916 he 
built a terminal and refinery near New Orleans to 
refine Mexican crude from Shell’s fast-growing La 
Corona company. The same year Roxana began build- 
ing a pipeline from Cushing and Healdton fields to 
Wood River, and a refinery there. These were com- 
pleted just before the 1918 Armistice, and Shell began 
marketing throughout the Midwest. 

Thus in 6 years Deterding built two big, integrated 
oil companies in Standard’s back yard and, along with 
a score of burgeoning independents, was giving it the 
stiffest kind of competition. And in addition Dutch- 
Shell companies were far ahead of any of the old 
Standard companies in Mexico, Venezuela, and most 
other parts of the world. 
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Nothing in all history so altered the shape of the oil 
industry as the astonishing growth of the automobile 
in the decade starting about 1908. When America 
went on wheels it: 

¢ Brought a tremendous increase in total petroleum 
demand. 

¢ Switched gasoline from a surplus byproduct to 
the biggest-volume and most-remunerative derivative 
of crude oil. 

¢ Changed refining from simple distillation to a 
real manufacturing process. 

e Launched scientific research into petroleum. 

® Opened the way for dozens of independents to 
develop into big integrated companies. 

Hardly an oil man in the United States realized 
what was happening at the time. The industry was 
expanding so rapidly in the Mid-Continent, the South- 
west, and California that the new market for gasoline 
created by the popularity of automobiles caused little 
notice at first, because demand for kerosine and fuel 
oil were still climbing fast and big new fields were being 
brought in all over the map. 

Around 1909, as Kansas and Oklahoma production 
kept increasing, and the big Caddo field of North 
Louisiana came in, Standard built big refineries at 
Kansas City and Baton Rouge and connected them 
with pipelines from the Mid-Continent fields. Gulf, 
Texaco, Pure, Tide Water, Sun, and some newer 
independents built other refineries in the Mid- 
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Continent, Illinois, Texas, California, and along the 
Atlantic seaboard. Mid-Continent crude was supplying 
a big share of the eastern market, shipped both by 
tanker and pipeline. Big discoveries in southern Illinois 
came right on the heels of Oklahoma, and in 1907 
Standard began building a refinery at Wood River to 
take advantage of it. 

It was scarcely noticed in the midst of the excite- 
ment over the dissolution of Standard Oil, but in 1911 
sales of gasoline in the United States exceeded sales 
of kerosine. And the cream of this market was being 
skimmed by independents that had not been in ex- 
istence a few years earlier. The Standard companies 
were preoccupied with the kerosine business, harassed 
with litigation, and thrown out of kilter by the 
dissolution. 


APPARENTLY ONLY Standard of Indiana foresaw 
that gasoline demand might outstrip crude availability. 
Immediately after it was put on its own by the dissolu- 
tion, Indiana’s manufacturing manager, W. M. Burton, 
assigned a crew of chemists to increase the yield of 
gasoline from a barrel of crude—then averaging 15 to 
18%. By 1913 they had patented and put into use a 
thermal cracking process which, after a few improve- 
ments, doubled the yield. 

Indiana’s cracked gasoline had such a bad odor 
and color that it sold for 3 cents a gallon under 
straightrun gasoline. But motorists gobbled it up, and 
within a year other big refiners were asking to license 
the Burton process. Indiana’s decision to license was 
quite a step in the history of competition, as up to 
that time every refiner had kept his own process im- 
provements strictly to himself. The cost of a license 
and of cracking equipment was so great that the process 
was used only by the bigger companies of the former 
Standard group. But other companies immediately went 
to work on cracking and by 1918 half a dozen other 
processes, all more or less infringing on the Burton 
patent, were seeking recognition of the industry. 

The Burton cracking process was the beginning of 
research into hydrocarbon chemistry. Instead of merely 
separating components of crude, cracking changed the 
structure to form new products and thus turned re- 
fining into a manufacturing operation. 

Meanwhile the new independents were cashing in 
on the gasoline boom with straightrun gasoline made 
chiefly in small refineries. The retail price of gasoline 
in the Midwest jumped from 9 cents a gallon in 1911 
to 17 cents in 1913. Politicians screamed that the old 
Standard monopoly must be still at work, but the 
independents were growing faster than ever with such 
price incentives. In 1912, when Cushing field began 
coming in, there were 13 refineries in Oklahoma and 
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Kansas, with a total capacity of 30,000 bbl. per day. 
Three years later, with Cushing and other new fields 
producing heavily, there were 55 refineries in the two 
states with a total capacity of 75,000 bbl. per day. 

Lacking their own market outlets, most of these 
independent refineries sold their gasoline to anyone 
who would take it, and this opened a whole new avenue 
of competition against the established distributors. In- 
dependent jobbers, bulk plants, and filling stations 
sprang up like mushrooms all over the country. Quite 
a few operations that later grew into integrated com- 
panies got their start in this period as jobbers that 
began business outside of the oil-producing areas. 

As a rising flood of automobiles poured out of 
Detroit’s new miass-production assembly lines, the 
gasoline market seemed insatiable. Prices to consumers 
rose, but not all marketers survived in the battle for 
sales. Price wars spread almost as fast as filling stations, 
as newcomers tried to break into an area and es- 
tablished distributors tried to keep them out. 


STARTING ABOUT 1909, independent gasoline mar- 
keters were successful in securing the enactment of a 
whole series of state laws against discrimination in 
prices and unfair trade practices. This battle moved 
to Washington when Woodrow Wilson became Presi- 
dent in 1913, and within a year Congress had set up 
the Federal Trade Commission and passed the Clay- 
ton Antitrust Act. Both of these enactments were de- 
signed to protect small business enterprises against un- 
fair competition from big companies, and their first 
target (as if you couldn’t guess) was the oil industry. 
That 1915-16 FTC investigation set a pattern that 


The Filling Station Became a Familiar Sight on America's Stre 


The origin of the filling station is lost in conflicting 
claims and definitions. The idea seems to have been 
spontaneous in many places at once. As early as 1909 
motorists were driving into oil-company bulk plants 
to have their cars filled with gasoline. 

Within the next couple of years scores of garages 
and stores were filling cars at the curb from cans, 
gravity tanks, and pumps. Many companies and places 
claim the first real drive-in station selling only gasoline 
and motor oil. Independent marketers took the lead 
in the sudden spread of drive-in stations about 1911, 
and within 2 or 3 years the whole industry was in a 
race for filling stations. 
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was to be repeated many times by congressional in- 
vestigating committees in later years. It was a donny- 
brook, with no decision. Consumers complained they 
were gouged by “the monopoly” when gasoline prices 
went up, while jobbers complained they were being 
squeezed out of business by “the monopoly” when gaso- 
line prices went down. When crude prices went up, 
independent refiners charged it was a plot to put them 
on the rocks; but when they went down, producers 
made the same charge. 

In the Mid-Continent, crude prices fluctuated vio- 
lently as new flush production and steadily rising de- 
mand alternately got ahead of each other. To pick one 
example, in 1915 the crude price in Oklahoma was 25 
cents per barrel in July, and $1.20 in December. This 
kept the whole industry rather unsettled, to say the least, 
and producers and independent refiners had a chronic 
grudge against the pipelines. 

There was not enough pipeline capacity out of the 
Mid-Continent, and considerable crude moved east 
by rail, at a cost much above pipeline costs. The pipe- 
lines had been built by the major companies—Standard 
of Louisiana, Standard of Indiana, Gulf, and Texas. 
Prairie Oil & Gas Co., which had the only lines to the 
northeast, had been put on its own by the 1911 dis- 
solution, but its system was kept full with sales to 
refineries of the old Standard group which it had been 
built to serve. 

FTC failed to gain an understanding of the oil 
business and what influenced its prices, but it made 
a general condemnation of all “Standard Oil” com- 
panies without distinction, as though there had never 
been a dissolution. The only result of the investigation 
was to give the whole industry a black eye. 
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The Independents 


The Hepburn Act of 1906 had declared oil pipe- 
lines to be common carriers, but nobody paid any 
attention to it until 1911 when the Interstate Commerce 
Commission began to exert its jurisdiction. The case 
went through the courts, and in 1914 the Supreme 
Court upheld the law and the ICC’s order. Pipelines 
were required to file published tariffs and to carry oil 
for any shipper 

This was a hollow victory for the independents 
The majors simply refused to accept what they con- 
sidered the socialistic view that lines they had built 
as plant facilities for their own use should be opened 
to competitors who had not the foresight or initiative 
to build their own. Some of the companies tried to 
get around the decree by placing legal title to the pipe- 
lines in separate corporations. All of them published 
high tariffs, set minimum tenders so large as to exclude 
most other shippers, and conveniently found that all 
their space was booked to capacity by prior commit- 
ments. The bitterness of independent producers against 
the large purchasers who controlled the pipelines and 
posted crude prices was intense and was reflected in 
Washington and in state capitals by almost constant 
political agitation and investigation 

Despite their troubles with the established majors, 
new independents managed to grow lustily in this 
period. Among the more prominent who got well es- 
tablished and became integrated in the Mid-Continent 
region about this time may be listed Indian Refining 
Co., Magnolia, White Eagle, Cities Service, Marland, 
Mid-Continent, Phillips, Skelly, and Sinclair. 

Most spectacular, though illustrative of the oppor- 
tunities presented, was the growth of the Sinclair in- 
terests. Starting with a few producing leases around 
Tulsa in 1912, Harry F. Sinclair and his associates 
built up such impressive production and financial 
power that within 4 years Sinclair Oil & Refining Co 


was incorporated as practically a major integrated 
operation through merger with several other inde- 
pendents. It had five refineries in Kansas and Okla- 
homa with a capacity of 16,000 bbl. per day, 361 
miles of pipelines in the area, and 14,000 bbl. of 
crude production. 

Sinclair immediately began building a refinery at 
East Chicago, and connecting it with a trunk pipeline 
from Drumright, Oklahoma. Both were completed in 
1917, and the next year Sinclair built a crude line 
from Drumright to Houston and thus became the first 
company to connect the Gulf of Mexico and the Great 
Lakes. 

During these same years Royal Dutch-Shell’s Rox- 
ana company established production in Oklahoma, 
built a refinery at Wvod River, Ill., and connected 
them with a crude trunk line. In 1914 there were 176 
refineries in the United States; in 1918 there were 267. 
In such fast-moving competition as this, the old pat- 
terns of the oil trade took on entirely new shapes. 


ONE BIG ASSIST in keeping up with the demand for 
motor fuel was the development of what came to be 
known as natural gasoline. It was early discovered 
that liquid condensed in low spots of natural-gas pipe- 
lines and that when this “drip” was drained off to 
clear the line it was similar to a volatile refinery gaso- 
line. As the market developed, plants were built to 
recover this byproduct, most of the first ones operated 
by gas companies. In 1911 there were 176 plants in 
the United States, all but 15 in the Appalachian region, 
and their total output was 7,426,000 gal. 

These first plants were all primitive, consisting of 
a compressor and a cooling coil. During the next 2 or 
3 years expansion cooling and the absorption process 
were introduced, and other improvements came rapidly 
under the stimulus of the big demand for natural gas- 
oline for blending into motor fuel. By 1919 there were 
1,191 plants in the country, and their total production 
was 351,535,000 gal. 
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The First Oil War 


When war broke out in Europe in 1914 it was soon 
realized that “oil is ammunition.” It was dramatically 
emphasized when the French Army “went to war in 
taxicabs”—the description given the improvised motor- 
cade that rushed troops from Paris to meet the invad- 
ing Germans on the Marne. 

As a neutral, America at first sold oil to both sides, 
but the British naval blockade soon kept tankers away 
from the Central Powers. Russian oil, formerly Europe’s 
chief supply, was cut off, and the United States was 
drawn on more and more heavily by the Allies. Ger- 
man U-boats launched heavy attacks on American 
tankers, and many of them were sunk. 

When the United States entered the war in April 
1917, convoy systems were set up to maintain the flow 
of oil to Europe. In spite of complete mobilization of 
the oil traffic, the Allied forces in Europe were des- 
perately short of oil at many times. During that war, 
automobile production and use were not curtailed, and 
the tremendous expansion in domestic demands on top 
of war shipments strained the American oil industry 
to the limits. 

Production, refining, and transportation facilities 
were expanded as rapidly as possible, but still there 
was a shortage. In the final months of the war the 
Government requested motorists in the East to refrain 
from pleasure driving on Sundays—which created 
considerable resentment against the oil industry. The 
war gave the industry a rate of momentum which 
carried it on at high pitch for several years following. 

To coordinate the oil program, the Council of 
National Defense created a petroleum committee, 
headed by A. C. Bedford, chairman of the board of 
Jersey Standard, and including half a dozen executives 
of other large oil companies. When the United States 
entered the war this was enlarged into the National 
Petroleum War Service Committee, attached to the 
War Industries Board, and served in an advisory ca- 
pacity to the U. S. Fuel Administration. 
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This was the first time that representatives of all 
segments of the oil industry had ever met together or 
cooperated on anything. It was the beginning of a 
feeling of cohesiveness and mutuality in the industry. 
For the first time oil men began to think of themselves 
as all belonging to one industry, and to see that they 
might accomplish something by working together. This 
was so novel and intriguing that when the War Service 
Committee was disbanded after the Armistice it soon 
reorganized as the nucleus of the American Petroleum 
Institute. 

When the war ended in 1918 America was firmly 
on a gasoline economy. The oil industry had expanded 
—exploded—in every direction, altered its entire char- 
acter and trade pattern, and was taking on some as- 
pects of maturity. 

Also, the governments of the United States and of 
other countries had become keenly aware of the im- 
portance of oil in the modern world and had begun to 
take a hand in the direction of the industry. From then 
on, government policies were among the strongest fac- 
tors shaping the course of oil around the world. 


TANKER SINKINGS by German U-boats pinched the Allies for 
oil and were a factor in bringing the United States into war. 
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NORTH AMERICA a/ | 
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CANADA: 
Turner Valley, Alta., 19 
Lambton, Ont., 1858 
UNITED STATES: 

Pico Canyon, Calif., 1874 
Florence, Colo., 1862 
Bartlesville, Okla., 1903 
Litchfield, Ill., 1886 
Spindletop, Tex., 1901 

Titusville, Pa., 1859 


SOUTH AMERICA 


MEXICO: Ebano, 1901 

CUBA: Bacuranao-Cruz Verde, 1916 
COLOMBIA: Infantas, 1917 
VENEZUELA: 

Mene Grande, 1914 

Quiriquire, 1928 
TRINIDAD: Guayaguayare, 19027 
ECUADOR: Cautivo-Tigre, 1920~ - 
PERU: Zorritos, 1863 

BRAZIL: Lobato, 1939 

BOLIVIA: Bermejo, 1922 - 
CHILE: Manantiales, 1945S 
ARGENTINA: Comodoro Rivadavia, 1907 AFRICA 








HUNGARY: Lispe, 1937 
ITALY: 

Valleza, 1931 

Ragusa, 1953 
ROMANIA: Moinesti, 1860 
YUGOSLAVIA: Selnica, 1940 
ALBANIA: Drasciovitza, 1917 
BULGARIA: Kavarna, 1952 



















































FRENCH EQUATORIAL AFRICA: 
Ozouri, 1956 
MOROCCO: Ain Hamra, 1918 
ALGERIA: Oued Gueterini, 1949 
oO TUNISIA: Cap Bon, 1948, gas field 
EGYPT: Gemsa, 1908 
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MIDDLE EAST 


ISRAEL: Heletz, 1955 
TURKEY: Raman, 1941 
SYRIA: Karatchok, 1956 














IRAQ: Naft Kaneh, 1923— 


KUWAIT: Burgan, 1938 
NEUTRAL ZONE: Burgan, 


SAUDI ARABIA: Dammam, 


BAHRAIN: Bahrain Zone, 


1932 


1953 
1936 











QATAR: Dukhan, 1940 
IRAN: Masjid-i-Sulaiman, 


1908 


FAR EAST ! 
PAKISTAN: Khaur, 1915 
INDIA: Digboi, 1890 
CHINA: Wu Su, 1937—— 
BURMA: Yenangyaung, 1889 
SUMATRA 


Babat, 1901 
Telaga Said D.K.G., 1893 
JAVA: Ledok, 1896 
BRITISH BORNEO: Miri, 1911 








KALIMANTAN (IND. BORN.): Sanga Sanga, 1897 











CERAM: Bula Lemun, 1897 
NETHERLANDS NEW GUINEA: Klamono, 1936 





JAPAN: Higashiyama, 1893 








British Imperialism 


Two great psychological fixations swept the world 
after the 1918 Armistice. One was the realization that 
petroleum is the key to power and progress. The other 
was a nationalistic and isolationist feeling that made 
all countries distrust each other and work toward 
self-sufficiency. Together these forces profoundly af- 
fected the course of oil during the ensuing two decades. 

The boast that “the Allies floated to victory on a 
sea of oil” had a footnote emphasizing that 80% of 
this oil came from the United States. The significance 
of this was not lost on England. The British Empire had 
rested on a maritime trade based on exporting Eng- 
lish coal in exchange for raw materials. With the world 
shifting to an oil-based economy, England determined 
to keep the upper hand. She embarked on an official 
policy of getting the world’s oil resources in the hands 
of British subjects, and some Englishmen bragged that 
within a few years an oil-short America would be on its 
knees begging Britain for oil supplies. 


BRITAIN’S traditional “closed door” policy was tight- 
ened with respect to oil. This meant that only British 
companies could operate in the empire or British 
spheres of influence, and British-owned operations in 
other areas, such as the United States and Mexico, 
were not allowed to sell any interests to Americans. 
Holland did the same, and Jersey Standard was not 
allowed to develop the small concession it had ob- 
tained in Sumatra in 1912. 

Before the war the British had-not entirely trusted 
the Dutch-Shell combine, since its control lay in Hol- 
land. But after the war, Henri Deterding moved his 
headquarters to London, became a knight of the Brit- 
ish Empire, and acted in concert with British policy 
as a means of furthering his personal war with the old 
Standard Oil companies. 

The British Government had invested heavily in 
Anglo-Iranian Oil Co. during the war and had built 
it up in other ways. All German-owned oil companies 
seized by the British as alien property were turned 
over to Anglo-Iranian, including about a third of Ro- 
mania’s production and the big British Petroleum Co. 
which had important distribution facilities in the Brit- 
ish Isles and on the Continent. Anglo-Iranian also had 
big production in Mexico, a refinery in Australia, and 
various concessions or operations in New Zealand, 
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KEROSINE PEDDLING was still a big part of the European 
market in the 1920's. 


Oil Becomes the 


Borneo, New Guinea, Canada, Nova Scotia, Trinidad, 
Newfoundland, British Honduras, Argentina, Peru, 
Venezuela, Egypt, Union of South Africa, British West 
Africa, and Portuguese East Africa. It also had the 
German interest in Turkish Petroleum Co. which 
claimed a concession over all of the new Kingdom of 
Iraq. 

A third promising instrument of British expan- 
sion was British Controlled Oilfields, Ltd., which had 
official backing, if not financial support, from the 
British Cabinet. Right after the war, BCO obtained 
sweeping concession rights in more than half the 
countries of South and Central America. 

Many American oil companies had market oper- 
ations abroad, but the only one with foreign produc- 
tion outside of Mexico was Jersey Standard. Jersey 
had extensive foreign markets, but very little crude 
production either at home or abroad. It undertook a 
quiet but determined policy of bucking British imper- 
ialism to build up production everywhere. 


JERSEY’S foreign position at the end of the war was 
pretty sad. Its Romanian operation, amounting to about 
a quarter of that country’s output, was completely 
wrecked, and it took several years and many millions 
to restore the wells and refineries to full production. 
It had operations in Mexico and Venezuela, but its 
production there was a mere picayune compared with 
that of Shell and other British interests. Its Peruvian 
operation was jeopardized by tax controversies and 
threats of confiscation. 

Jersey was hampered everywhere by a rabid fear of 
the “American monopoly”—a backlash of the 1911 
dissolution case which reacted against all American 
oil companies. In most foreign areas Jersey had to 
operate in secrecy and through ostensibly independent 
affiliates. Nevertheless, during the next few years Jersey 
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EUROPE’S GROWING DEMAND was fought for bitterly by 


the international companies. Anglo-lranian and Royal 


Dutch-Shell had taken over most of the prewar German facilities and tried to freeze out American distributors. 


Pawn of International Rivalry 


managed to establish itself in Venezuela, Colombia, 
Argentina, Ecuador, and Bolivia as well as to rebuild 
its refining and marketing position in Europe and 
other parts of the world. 


American Reaction 


The American public was also keenly aware of the 
world oil situation following the Armistice, and its 
attitude toward the oil industry changed radically. 

Oil supplies had become critically short in the 
United States toward the end of the war. Prices were 
high and continued to climb during the postwar eco- 
nomic readjustment. Government officials publicly 
spread an “oil-shortage” alarm. American oil compa- 
nies were urged to develop reserves abroad. 

During the administration of Woodrow Wilson, 
from 1913 to 1921, American oil and other compa- 
nies operated abroad entirely on their own, with little 
or no official support from our State Department. The 
Harding election in 1920 brought with it not only a 
repudiation of international cooperation through the 
League of Nations but also an intense anti-British 
feeling, a surge of nationalism, and period of aggres- 
sive commercial enterprise abroad. 

There was vigorous opposition to British im- 
perialism, particularly the closed-door policy as to oil. 
The fear of a domestic oil shortage and the possibility 
of depending on England for supplies put American 
oil companies in a new light with the public. People 
began to realize that there were virtues in strong, inte- 
grated companies operating over wide areas. 

One of the first acts of Herbert Hoover after be- 
coming Secretary of Commerce was to call in the 
heads of a dozen of the biggest U. S. oil companies 
and urge them to become more active abroad. At the 
same time the State Department instructed its dip- 
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lomatic missions to give all possible aid to American 
companies seeking foreign operations. During the next 
few years many companies did so, notably Standard 
of New York (Socony-Vacuum), Standard of Califor- 
nia, Gulf, The Texas Co., Sinclair, and (for a rela- 
tively brief period) Standard of Indiana through a 
controlling interest in Doheny’s Pan American Petro- 
leum & Transport Co. 

The halls of Congress resounded with fears of an 
oil shortage and denunciation of British imperialism. 
The Federal Trade Commission was directed to make 
an investigation of the world oil situation—the first 
objective and nonpolitical study of oil ever made in 
Washington. Its report recommended measures to 
strengthen the position of oil operators both at home 
and abroad. 

One result was a prohibition against leasing fed- 
eral or Indian lands to any company controlled by 
nationals of a country not maintaining an open-door 
policy toward American oil investments. This ham- 
pered Shell’s Roxana operations in the Mid-Conti- 
nent, and finally forced the Dutch Government to grant 
concessions to Americans in the Netherlands East 
Indies and permit Jersey to develop its properties there 
which had been stalemated since 1912. 

Another domestic manifestation of nationalism was 
an intense political outcry against Shell when, in 1922, 
it attempted to get control of Union Oil Co. of Cali- 
fornia. Before the war a British investing syndicate 
had acquired a large block of Union’s stock, and made 
it the nucleus of Union Oil Co. of Delaware. After 
the war Deterding formed Shell Union Oil Co. and 
made a complicated deal with Union of Delaware 
which included getting control of Union of California 
as the basis of a big merger which would have made 
Shell the biggest oil company in the United States. 

The battle for proxies on Union of California stock 
raged through 1922 amid patriotic exhortations in 
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Congress and the press not to let the “yellow peril” 
(Shell’s trade-mark color) dominate the American oil 
industry. Deterding lost the proxy battle in a photo 
finish. Shell soon lived down the hostility and con- 
tinued to expand, but the incident generated a some- 
what friendlier feeling for American oil companies. 


Mexican Fiasco 


The world-wide fear of an oil shortage was aggra- 
vated by a series of tragic events in Mexico, beginning 
right at the end of the war. 

The war-born push for oil brought reckless ex- 
ploitation and overproduction, affronting both natural 
and human laws. The great Mexican gushers ceased 
to gush. Water began to encroach in the richest fields, 
and one by one the wells that had been the world’s 
wonder were abandoned. Mexico’s production fell off 
alarmingly during 1920, just at the height of the short- 
age everywhere else. This intensified the frantic strug- 
gle to develop oil resources elsewhere. 

At the same time the Mexican people became fed 
up with the intransigent conduct of British and Amer- 
ican oil operators. A spirit of nationalism and self- 
determination was at work there, as everywhere else, 
and foreign oil interests were its chief target. 

American and British oil companies accused each 
other—doubtless with reason—of taking sides in the 
series of revolutions and political upheavals that swept 
that unfortunate country. In support of their nation- 
als, the British and American governments made high- 
handed demands and intervened in Mexico’s internal 
affairs. All this only intensified Mexican hatred of for- 
eign capital. 

During this period there was a series of restric- 
tive labor and tax laws, but the chief bone of conten- 
tion was the new Mexican constitution of 1917 which 
purported to claim all subsoil rights for the Govern- 
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ment. The dispute over whether or not this exempted 
concessions granted prior to 1917 raged for two dec- 
ades, during which development work languished and 
Mexican production steadily declined. 

The long sad story ended in 1938 when all for- 
eign oil properties were expropriated and turned over 
to Petroleos Mexicanos, a government monopoly, which 
set to work to rebuild Mexico’s oil industry from the 
nation’s own resources and for its own benefit. 

To Americans who made little attempt to under- 
stand Mexico, the situation appeared to be nothing 
but continuous revolution, unbridled banditry, polit- 
ical demogogery, and social turmoil. Looking back 
on it, the conduct of foreign oil companies in Mexico 
and American diplomatic treatment of that coun- 
try show many mistakes. But two valuable lessons 
resulted: 

The U. S. State Department evolved a principle 
of nonintervention in the affairs of Latin American 
countries, both by itself and by other great powers, 
which gradually allayed the fears of these smaller na- 
tions that dealings with American oil companies would 
involve them in trouble with the “colossus of the 
North.” 

And American oil companies learned that they 
must act like guests in a host country, respect the laws 
of the nation and the attitudes of the people, and be- 
come a social asset instead of an economic exploiter. 

Thus the Mexican incident at first increased the 
hostility of other nations against both British and 
American oil companies, but later showed both for- 
eign governments and foreign oil operators how to get 
along with each other. 

For nationalism and reform were running high 
throughout Latin America during the 1920’s when 
U. S. oil companies were making their big push to 
expand abroad, and the Mexican example was echoed 
more or less in all of the countries to the south. 
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IN THE two decades of 
international rivalry and 
rapid expansion in 
world production be- 
tween the two great 
wars, the United States 
continuously produced 
well over half of the 
world’s crude. But the 
proportions of other 
areas shifted consider- 
ably. 








Stalemate in the East 


It was in the Eastern Hemisphere that the British- 
American oil rivalry of the ’20’s reached its heights. 
The big prize was the assumed oil riches of the Mid- 
die East, although no one knew for sure that there 
was any oil there outside of Iran. 

England was determined to keep Americans out 
of the Middle East, and the Americans were just as 
determined to get in. Behind-the-scenes intrigue con- 
tinued for many years after the Armistice. 

At the same time the two nations tangled bitterly 
over Russian oil. The oil of the Caucasus had been 
shut off from western Europe during most of the war, 
but after the Russian revolution and the separate peace 
of 1917, some of the companies began restoring their 
properties around Baku. 

But the Bolshevik Government took over, nation- 
alized the oil, and threw out the concessionaires. Until 
about 1925 the Soviets negotiated on dozens of deals 
for return of the properties or creation of mixed private- 
government companies. Suspicion and intrigue among 
the various European and American contestants 
reached great depths as each strove for advantage. 

An agreement was formed not to deal in any 
“stolen” oil, but this “Front Uni” broke up in a fight. 
Jersey, Shell, Standard of New York, and various 
European companies badly needed Russian oil to 
supply their markets in the Eastern Hemisphere, and 
all of them bought some of it more or less sur- 
reptitiously. 

By 1930 the Middle East stalemate was broken, 
the world was well supplied with oil from new dis- 
coveries in Colombia, Venezuela, the United States, and 
other places, and the Great Depression had set in. 
The international oil rivalry was forgotten. 
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At the turn of the century the curtain began to rise on 
the drama of Middle East oil which was to reach a 
series of climaxes during the next six decades. 

The age-old seeps in Persia (now Iran) and Meso- 
potamia (now Iraq) made these areas promising for 
oil development. For some time Persia had been trying 
to sell a concession on its southeastern provinces, and 
in 1901 this was purchased by William Knox D’Arcy, 
a British lawyer and prospector who had made a for- 
tune in gold mining in New Zealand. 

After several years of fruitless exploration, D’Arcy 
ran short of funds and sought help from Standard Oil 
Co. But the British Government opposed American 
capital in its sphere of influence and instead secured 
assistance from the British-owned Burmah Oil Co. 
which had been operating in India for many years. 

D’Arcy finally brought in a gusher opening Masjid- 
i-Sulaiman field in 1908, and Anglo-Persian Oil Co. 
was formed to develop the concession. By 1912 a pipe- 
line had been built to Abadan and a refinery and tanker 
terminal were in operation there. 

By that time war clouds were stirring in Europe, 
the British fleet was beginning to convert to fuel oil, 
and Persian oil was looming large in Britain’s plans. 
But more capital was needed. So in 1914 the British 
Government invested heavily in Anglo-Persian and 
increased its holdings later. This permitted the Persian 
fields and the Abadan refinery to expand greatly during 
and immediately after the war. 


IN THE MEANTIME, oil intrigue was starting in the 
Ottoman Empire, which held a weak domain over most 
of Asia Minor. Around 1910 the Turkish Government 
gave tentative and conflicting oil concessions both to 
Rear Admiral Colby M. Chester, formerly U. S. Am- 
bassador to Turkey, and to the Anatolian Railroad 
which was part of the German Berlin-to-Baghdad 
project. In 1912 German and British interests formed 
Turkish Petroleum Co. which asserted oil rights to a 


wide area. The outbreak of war in 1914 prevented © 


anything more being done. 

Turkish Petroleum Co. had been put together 
largely through the efforts of C. S. Gulbenkian, a young 
Armenian whose family was a big distributor of Russian 
oil in Turkey. Just before the war the British Govern- 
ment attempted to freeze him out with a small override 
by dividing TPC among Anglo-Persian, Dutch-Shell, 
and the Deutsche Bank. Gulbenkian’s dissatisfaction 
was a big factor in the long series of postwar attempts 
to settle concession rights in the Middle East. 

After the war the French Government took over 
the German claims to a share in Turkish Petroleum 
Co., turning it over to the French Government’s new 
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National Petroleum Co. (Cia. Francaise des Petroles). 

The San Remo agreement of 1920, one of the 
many postwar treaties, gave Great Britain a League of 
Nations mandate over Mesopotamia and Palestine, and 
France a mandate over Syria and Lebanon. It soon 
leaked out that a secret agreement had been made at 
San Remo giving Turkish Petroleum Co. the oil rights 
to all of the former Ottoman Empire, with the company 
to be owned 50% by Anglo-Persian, 25% by Dutch- 
Shell, and 25% by French National Petroleum Co. 


THIS GREATLY INFLAMED the already high anti- 
British feeling in America. The American Government 
protested vigorously, revived the Chester concession 
claims, and demanded an open door for American cap- 
ital in the Middle East and elsewhere. Strong diplomatic 
notes were exchanged over a period of years, with 
little result except that both the resurgent Turkish 
Republic and the new Kingdom of Iraq refused to 
ratify the TPC concession. 

Immediately after becoming Secretary of Com- 
merce in 1921, Herbert Hoover called in seven of the 
largest American oil companies and induced them to 
form a joint American company to seek a concession 
in Iraq. The British and French then became less 
adamant, and Gulbenkian, who feared loss of the 
whole TPC project, tried desperately to work out an 
agreement among all interests and claims. Negotiations 
and intrigue continued for years. 

Meanwhile an uneasy truce permitted Anglo-Per- 
sian and Dutch-Shell to do limited exploration work 
in Iraq. In 1927 the first well on the Kirkuk structure 
came in with a potential of 90,000 bbl. per day. 

This made quick settlement imperative. In 1928 
Iraq Petroleum Co. was formed with Gulbenkian 
getting 5% interest but no operating control, and 
Anglo-Persian, Dutch-Shell, French National, and the 
American group 23%4% each. Sinclair and Texas 
companies declined to participate, but the others formed 
Near East Development Co. with ownership: Standard 
of New Jersey and New York 25% each and Gulf, 
Atlantic, and Pan American 16%4% each. The last 
three later sold their interests to the first two. 

To reach this settlement, the Americans had to 
accept the famous “Red Line Agreement,” which 
caused much trouble in later years until finally abro- 
gated. Under this the participants in Iraq Petroleum 
Co. were bound not to conduct independent oil opera- 
tions within a red line on a map embracing virtually 
all of Asia Minor with the notable exception of Kuwait. 

IPC immediately began development work and 
by 1934 had brought in a number of big new fields 
and constructed pipelines to the Mediterranean. 
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IRAN 


D’Arcy concession granted. 

Discovery well. Anglo-Persian Oil Co. formed. 
Abadan refinery in operation. 

British Government buys heavy interest in Anglo- 
Persian. 

Iran expropriates concession. 

Agreement divides properties between National 
Iranian Oil Co. and an international consortium. 


IRAQ 


British and German capital form Turkish Petro- 
leum Co. claiming oil rights conflicting with the 
unconfirmed U. S. Chester concession. 

San Remo agreement attempts to assign all Mid- 
dle East oil rights to British and French. 

U. S. Government begins long series of protests 
against British-French policy; urges American oil 
companies to get Middle East concessions. 
Kirkuk field discovered. 

Iraq Petroleum Co. formed with American par- 
ticipation. 

IPC completes first pipeline to Mediterranean. 


BAHRAIN 


Gulf Oil Corp. gets option on old British con- 
cession. 


Gulf sells option to Standard Oil Co. of California. 
Discovery well completed. 

Half interest purchased by The Texas Co.; re- 
finery constructed. 


SAUDI ARABIA 


Standard Oil Co. of California gets concession. 
Arabian American Oil Co. formed, with Texaco 
half owner. 

Discovery well completed. 

Pipeline completed to Mediterranean; Jersey and 
Socony purchase interests in Aramco. 


KUWAIT 


Gulf Oil Corp. gets option on old British con- 
cession. 

Concession confirmed to Kuwait Oil Co., formed 
jointly by Gulf Oil and Anglo-Iranian. 
Discovery well completed. 


NEUTRAL ZONE 


American Independent Oil Co. gets concession on 
Kuwait's half interest. 

Pacific Western Oil Co. gets concession on Saudi 
Arabia’s half interest. 

Discovery well completed. 








PERSIA’S FIRST commercial well, the discovery at Masjid-i- 
Sulaiman. 


More Discoveries 


While other American companies were attempting 
to break the British-French monopoly in Iraq, Standard 
Oil Co. of California became interested in Bahrain, 
a small island sheikhdom in the Persian Gulf under 
British protection. A British syndicate had obtained 
a concession there in 1925, and in 1927 an option on 
this was acquired by Gulf Oil Corp. But when Gulf 
became a participant in Iraq Petroleum Co. the Red 
Line Agreement prohibited it from operating in Bahrain. 
So Gulf sold its option to Standard of California in 
1928. 

The British closed-door policy made it virtually 
impossible for Standard to operate directly, so it formed 
Bahrain Petroleum Co. in Canada and registered it as 
a British company. It took some time and considerable 
diplomatic pressure by the U. S. State Department 
to get the concession accepted by the British Govern- 
ment, which controlled Bahrain’s external affairs. 

Bahrain Petroleum Co. brought in its discovery 
well in 1932, but had no market. So in 1924 Standard 
sold a half interest in the company to The Texas Co. 
which had extensive marketing operations in the East- 
ern Hemisphere but no crude supply there. A refinery 
was built on the island, and Bahrain Petroleum Co. 
became the start of the world-wide Caltex group. 


MEANWHILE Gulf Oil Corp. obtained an option on 
a British concession in Kuwait, which was outside the 
“Red Line.” Again it ran into the British closed-door 
policy. After long negotiations a compromise was 
reached in 1934. The concession was confirmed to 
Kuwait Oil Co., jointly owned by (American) Gulf Oil 
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FIRST PIPELINE in Middle East, from Persian fields to Abadan 
refinery, before World War I. 


Corp. and (British) Anglo-Persian—which about that 
time changed its name to Anglo-Iranian Oil Co. to 
conform to the modern name of the country. 

Exploratory work was begun in Kuwait immedi- 
ately, but the first commercial producer was not com- 
pleted until 1938. During the next couple of years 
the Burghan field in southern Kuwait was found to be 
an exceedingly prolific producer, but operations were 
stopped by order of the British Army in 1942. It was 
not until after the war that Kuwait oil came on the 
world market in quantity. 


AS A RESULT of its discovery and its geological work 
on Bahrain Island, Standard of California became con- 
vinced that there were big possibilities for oil on the 
nearby mainland of the Arabian’ Peninsula. In 1933 
the company negotiated its original agreement with 
King Ibn Saud, of Saudi Arabia, which finally resulted 
in a concession covering 400,000 sq. miles of desert. 

Arabian American Oil Co. was formed and ex- 
ploration was begun in 1935. The following year The 
Texas Co. purchased a half interest in Aramco. The 
discovery well was completed in 1938, and the next 
few wells established that Saudi Arabia would prove 
up large producing wells and enormous reserves. Pipe- 
lines and tanker-loading facilities were constructed, but 
World War II was under way before Aramco could 
export much oil. During the war, operations were at a 
minimum, but at the request of the Government 
Aramco built a small refinery at Ras Tanura and a 
submarine pipeline to Bahrain Island to supplement 
local crude for the Caltex refinery there. 

So, as World War II came on, American interests 
were well established in the Middle East with conces- 
sion rights of great proven potentialities. But actual 
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IRAQ’S BITUMEN seeps sparked 
an international rivalry. 


production of American-controlled oil was relatively 
small. Bahrain was never a large producer, though 


its refinery, supplemented with Arabian crude, was 


of tremendous importance during the war. Iran was 
the big Middle East producer, and its Abadan ;efinery 
had become the largest in the world. 


AFTER THE WAR it was realized that the Middle East 
collectively contained a major portion of the world’s 
oil reserves. Development proceeded rapidly, and all 
the companies brought in huge new fields and en- 
larged their transportation and refining facilities. Most 
dramatic was the construction of Trans-Arabian Pipe- 
line (TAPline), one of the world’s biggest, from the 
Persian Gulf across the desert to the Mediterranean, 
completed in 1951. About the same time Jersey Stand- 
ard and Socony-Vacuum purchased interests in Aramco, 
giving that company more capital and more market 
outlets. 

The U. S. Government realized the desirability of 
having Middle East oil interests shared by more than 
half a dozen of the largest companies, so it urged 
smaller operators to seek concessions after the war. 

The first such venture was that of American 
Independent Oil Co., formed by 10 operators, most of 
them relatively small. It obtained a concession, ratified 
in 1948, on Kuwait’s undivided half interest in the 
coastal Neutral Zone. The following year Saudi Arabia 
granted a concession on its half of the Neutral Zone 
to Pacific Western Oil Corp. (J. Paul Getty interests). 
This required the two concessionaires to conduct de- 
velopment work cooperatively, though each retained its 
identity and marketed its own share of the oil. Com- 
mercial production was found in the Neutral Zone 
in 1953. 
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BARREN BAHRAIN yielded its first oil from this discovery well in 1932—the first U. S.- 
controlled oil in the Middle East. 


Also in the decade following the war a number of 
concessions were obtained along the coasts of the 
Arabian Peninsula by American and other companies, 
and also on several offshore areas in the Persian Gulf. 

In 1950 a long-smoldering Iranian dispute over 
division of profits and other grievances came to a head, 
and the Iranian Government nationalized the properties 
of Anglo-Iranian Oil Co. and turned them over to a 
new National Iranian Oil Co. The British imposed a 
boycott on Iranian oil and for some 3 years the coun- 
try’s exports were virtually nil. The other Middle East 
producing countries immediately expanded their facili- 
ties greatly and took over most of Iran’s former markets. 

Finally the stalemate was broken and a compromise 
reached, largely through the intervention of the U. S. 
Government and American oil experts. The Abadan 
refinery and the pipelines and producing fields feeding 
it were turned over to an international consortium, 
while Iranian National Oil Co. retained much of 
Anglo-Iranian’s old concession area. The consortium 
was composed of a large group of American, British, 
and Dutch companies, and a number of smaller Amer- 
ican companies thus obtained an interest in Middle East 
oil through minority holdings in the consortium. Anglo- 
Iranian then changed its name to British Petroleum Co. 

By the 1950's the reserves of the Middle East 
were recognized as the greatest in the world. Its oil 
was by far the chief supply for Europe’s needs, was the 
major supply for the rest of the Eastern Hemisphere, 
and began reaching markets in the Western Hemi- 
sphere. Many new companies—American, French, 
Italian, Japanese, and other—obtained concessions and 
began exploration in various parts of the region. And 
in the Arab lands of North Africa, discoveries of great 
promise were made in the Sahara Desert. 





South America 


After much bumbling 
and many heartaches, 


some great triumphs 


Distrust, rivalry, and intrigue shaped the quest for oil 
in South America between the two World Wars. 

Oil seeps had long been known in many places, 
most of them remote and inhospitable. The South 
American republics were poorly developed, lacked 
capital themselves, and distrusted foreign capital. 

There was little interest until just before the first 
war, when gasoline and fuel oil were becoming im- 
portant, the British were aggressively expanding com- 
mercial operations, and the young Royal Dutch-Shell 
combine was out to gain world supremacy over the 
just-dismembered Standard Oil Co. 

Dutch-Shell and various independent British oper- 
ators were the first investors. American oil men were 
not attracted to South America until during and im- 
mediately after the war. Then England was staging 
a strong drive to build up British oil holdings all over 
the world, there was an oii-shortage scare in the 
United States, and the American Government was urg- 
ing American oil companies to go abroad. 

The 1920's were a period of intense nationalism 
everywhere. The South American countries feared 
exploitation by foreign capital and what they believed 
to be the rival imperialistic ambitions of the U. S. 
and Britain. Politicians outdid each other in play- 
ing on these fears and denouncing the concession hold- 
ers. In almost every country operators were contin- 
ually harassed by tax disputes, restrictive labor legis- 
lation, challenges to the validity of concessions, threats 
of confiscation, and in some places nationalization. 
With the single exception of Venezuela, this national- 
istic spirit delayed, hamstrung, and in places completely 
wrecked the early enterprises. 

It took tremendous amounts of capital to develop 
South American oil. In addition to usually hostile po- 
litical environments, the developers had to cope with 
problems of jungles, mountains, disease, unskilled na- 
tive labor, and lack of transportation facilities. 

But a generation of trial and error overcame these 
obstacles in most countries. As the companies correct- 
ed their early mistakes and moved into today’s con- 
cept of enlightened self-interest and open dealing, a 
mutual respect gradually grew up between the com- 
panies and many of their host governments. By the end 
of World War II the oil companies in South America 
were models for the behavior of foreign capital every- 
where. 
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of intrigue and harassment. Colombians 

Gu thie’ Sate bor te of the Pan- 
amanian secession from Colombia in 1903, placed fan- 
tastic valuations on their undeveloped oil lands, im- 
posed restrictive tax and labor laws, and declared 
oil a public utility. Nevertheless, in the middle 1920's 
more than 40 concessions were held in Colombia, 
mostly by Americans. But two, both American, 
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which involved charges ical meddling, a new 
Bolivian Government seized all the properties 
on Standard 
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COLOMBIA 


1. In 1916 the Pittsburgh wildcatting 
formed 
the 


team of Benedum and Trees 


Tropical Oil Co. which took over 
1905 De Mares « 


including the Infantas oi 


oncession 
350 


miles up the jungle Magdalena River 


unworked 


seeps 


Tropical made commercial discov 
eries at Infantas in 1918, but lacked 
capital for full development, so sold 
out to International Petroleum Co 
Jersey Standard) in 1920. Tropical 
continued development and in 1922 


completed a refinery at Barrancaber 


meja. 


Co 


subsidiary 


2. Andian Pipe 
Jersey Standard 


Line secretly a 

spent 7 
years fighting political and physical 
before completing a 


obstacles pipe 


line to tidewater at Cartagena in 
1926 at a total cost of $26,800,000 
After that 


portant exporter of oil. 


Colombia became an im 


3. The 1905 Barco 
of the Andes against the Venezuelan 


concession, east 
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border, had a long history of political 
and financial trouble. In 1916 it was 
acquired by the Carib Syndicate, Ltd 


formed by American and British capi 
Oil had already been discovered 
just across the Venezuelan border, but 
the 
that all access and export be through 


tal 


Colombian Government insisted 


its territory, and challenged the valid 
ity of the concession 

In 1926 Colombian Petroleum Co 
owned 75 per cent by Gulf Oil Corp 
but title 


took over the concession was 


not confirmed until 1931. Production 


was developed at Petrolea in 1933 
but no outlet was available 

4. Socony-Vacuum Oil Co. and The 
Texas Co. bought out Gulf and other 
interests in Colombian Petroleum Co 
in 1935. The following year Colom 
bia enacted a more favorable petro 


leum law, and Colombian Petroleum 


began construction of a pipeline over 
the mile-high Andes. This was com 
pleted to the Gulf of 


tidewater on 


Morrosquilla in 1939 











VENEZUELA 


Step by Step American Oil 
Operators Overcame the 
Early British-Dutch Lead 


1900—Various pitch lakes worked for as 
phalt intermittently, with insignificant by 
product oil 

1905} law. Some oil conces 
ess Ss none developed 
1910—Bet mining law. Many conces 
sions granted, chiefly to Venezuelan citi 
rens. None were developed until sold t 
foreign caput ifter which many became 
important 

1912—British Controlled Oilfields Ltd 
Venezuelan Oil Concessions (Dutch-Shell) 
ind Colon Development Co. (Shell and 
other British capital) all purchased con 


cessions previously granted to Venezuelan 


1913—Shell bought control of U. S.-f 


Caribbean Petroleum Co. which had con 
cessions if both eastern Venezuela and 
close to Lake Maracaibx 

1921 Jersey Standard formed Standard 


Oil Co. of Venezuela after Shell com 


panies had developed substantial produc 








1922—Venezuela enacted so-called “model 
1 law ng it the most favorable politi 
al clit for f vil capital of any 
count th ‘ This, plus the La 
Rosa wild w hat year, plus the world 
oil shortage brought a rush of American 
pe itors V ezuela 
1923 Edward I Doheny’s Pan America 
Petroleum & Transport ¢ purchased f ! 
British investors control of Lago Petr 
leum Co. which, as operator of concessions 
B I Oil ¢ I 
tant produ ! nde Lake Mara bi 
ind on sh« earb 
1923—Venezuelan Gulf Oil Co. formed, 
ind acquired ncessions near Lake Mara 
caibo including “kilometer strip <¢ ffshore, 
then considered a white elephant Name 
later changed to Mene Grande Oil Co 
1925—Indiana Standard purchased con 
trol of Pan American, including Lago 
1927—Atlantic Refining Co. entered Vene 
zuela through a half interest in Andes Pe 
troleum Co 
1928—Jersey purchased operating rights 
of U. S.-owned Creole Syndicate, which 
had considerable production Other big 
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American companies operating in Vene- 
zuela by this time included Pure Oil Co., 
Standard of California (via Richmond Ex- 
ploration Co.), and Sinclair (via Venezuela 
Petroleum Co.). 


1929—Lago, now biggest producer in Vene- 
zuela, built world’s largest refinery at 
Aruba. 


1932—Indiana sold its interests in Pan 
American and Lago to Jersey Standard. 


1932—Venezuela now the world’s second- 
largest oil-producing country. 
1937—Socony-Vacuum Oil Co. entered 
Venezuela. 


1937—International Petroleum Co. (Jer- 
sey) and Shell interests each purchased 
25% interest in Mene Grande Oil Co., 
leaving Gulf Oil Corp. the principal owner 
and operator. 


1940—The Texas Co. formed Venezuelan 
subsidiary, Texas Petroleum Co., and also 
joined with British-owned Caracas Petro- 
leum, S.A., to form Petrolera las Mercedes. 
Phillips Petroleum Co. also developed sub- 
stantial Venezuelan production. 


1942—World War II oil requirements 
brought tremendous growth in Venezuela's 
oil industry. 


1943—All Jersey Standard’s Venezuelan 
operations combined into Creole Petro- 
leum Corp., making it one of the world’s 
largest producers. 


1943—New petroleum law made exten- 
sive revisions in taxes and royalties, opened 
new concession areas, stimulated explora- 
tion, and developed the “50-50” formula 
of profit sharing. 
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Caracas 


1. The Barber asphalt interests of 
| Philadelphia operated an asphalt 
~ plant at Guanoco pitch lake in 1910, 
formed Caribbean Petroleum Co. in 
> 1911 which acquired more conces- 
_ sions, and discovered small quantities 
- heavy oil near Guanoco in 1913. 
Attempts to interest American capital 
” were unsuccessful, and in 1913 con- 
trol of Caribbean was sold to Dutch- 

- Shell. 
In 1928 Standard Oil Co. of Vene- 
zuela (Jersey) made the important 
- Quiriquire discovery after spending 
_ $45,000,000 in eastern Venezuela. By 
_ 1931 Standard completed a pipeline 
Ps to Caripito on the San Juan River 
rere tankers could load for export. 
F 2. Under Shell management, Carib- 
3 bean Petroleum Co. developed its 


1911 concession on Mene Grande as- © 


~ phalt lake and in 1914 discovered 
_ Mene Grande field, first commercial 
_ crude production in Venezuela. De- 
_ velopment was steady and in 1917 
Caribbean completed Venezuela's first 
% refinery at nearby San Lorenzo on 
= 2 bentincalat 
(Dutch- 
' Shell) in 1915 made discoveries at 
Rio de Oro and other places in the 
jungles near the Colombian border. 
_ For lack of outlet, production was not 
_ developed until 1930 when a pipeline 
' was completed to Lake Maracaibo. 


8 3. Ce ° x on y-emratsccan Co. 





4. Venezuelan Oil Concessions (Shell) 
discovered La Rosa field in 1917. In 
1922 a VOC La Rosa well blew out, 
ran wild at 100,000 bbl. per day, 
and sanded itself off in 10 days. This 


proved the existence of big oil in 


Venezuela and brought a rush of new 
operators. Development along the 
east shore of Lake Maracaibo was 


5. Lagunillas field in shallow water 
near the shore of Lake Maracaibo 
was discovered in 1926 by Vene- 
zuelan Gulf Oil Co. and Lago Petro- 
leum Co. This indicated that impor- 
tant deposits lay farther under the 
lake, and Lago immediately began 
drilling its concessions in deeper 
waters and developed methods of off- 
shore operation which became world 
famous. 


6. Ocean tankers could not cross the 
bor at the entrance to Lake Mara- 
caibo, so in 1918 Shell completed a 
refinery and tanker terminal at Cura- 
cao, N.W.I. In 1929 Lago completed 
what was then the world’s largest 
refinery on Aruba. 


7. Mene Grande Oil Co. discovered 
Oficina field in 1937 and built the 
world’s first “big inch” pipeline to 
tanker docks at Puerto La Cruz. This 
gave a big impetus to oil develop- 
ment in eastern Venezuela. 








When an idea gets firmly implanted with the American 
people it takes lasting root. 

During World War I America became convinced 
it was running out of oil. The threat of this impending 
catastrophe colored public thinking for a generation. 
It set in motion a whole series of influences that had 
the cumulative effect of stimulating the oil industry 
as it had never been spurred before. 

Congress strengthened the U. S. Geological Survey 
and the Bureau of Mines and directed them to under- 
take research and assist the industry in increasing oil 
discovery and production. It passed the 1920 leasing 
act which opened the public domain to oil development 
(though it hedged the law with a score of restrictions 
against monopoly control). It wrote into the 1918 
revenue law the depletion provision giving tax recog- 
nition to the loss of capital in exploration and pro- 
duction. 

The famine fear was acute for a couple of years 
following the Armistice. Crude prices in the Mid- 
Continent had advanced from $1.40 in 1916 to $2.75 
in 1919 and to $3.50 in 1920. In that year the United 
States produced more than 2 million motor vehicles 
—four times the 1914 output—and there were tempo- 
rary gasoline shortages in some areas. Also in 1920 
the U. S. consumed more oil than it produced, and 
storage was depleted. 

Actually 1920 was the last year of shortage, though 
the public—and much of the oil industry—did not 
realize it for a full decade. 

Spurred by the high crude prices and the zooming 
gasoline demand, oil men went out and quickly found 
new oil in profligate quantities. The frenetic develop- 
ment booms of Ranger, Burkburnett, and Breckenridge 
that put North Texas on the oil map in the middle of 
the war were repeated in Desdemona in 1919. That 
same year the great Mexia field brought a rush to East 
Central Texas. 


THE SPOTLIGHT shifted back to Oklahoma with the 
Burbank and Tonkawa booms of 1920 and 1921, then 
into Arkansas with the El Dorado and Smackover 
excitements in 1921 and 1922. The enormous Salt 
Creek field in Wyoming took a spurt after the 1920 
leasing law and reached peak output in 1923. Less 
spectacular, but in sum total equally important, dis- 
coveries were being developed throughout the Mid- 
Continent, Southwest, and Rocky Mountain regions. 
And 1921 kicked off the mushroom development of 
the series of mammoth fields—Signal Hill, Huntington 
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Beach, Long Beach, Santa Fe Springs—that made the 
Los Angeles Basin a major source of the nation’s oil 
for many years. 

“Boom” was the proper term for oil-field develop- 
ment in this period. However remote the area, when 
a strike was made a horde of fortune seekers appeared 
almost overnight. If it was a town, a well was drilled 
on every lot. If it was a roadless rural area, which it 
usually was, a city of tents and shacks sprang up. 
Leasers, rig builders, supply men, drillers, promoters 
vied like crazy. 

Small leases, close spacing, wide-open flow were 
the rule. Producers were obsessed with a compulsion 
to get the greatest volume of oil out of the ground in 
the shortest possible time. Part of this was the shortage 
psychology—the driving pressure of growing demand 
and the haunting fear that this might be the last big 
field ever discovered. 


BUT MOSTLY it was the law of the jungle—literally. 
In a contortion of old common-law precedents the 
courts had ruled that oil was like a wild beast in a 
jungle: it belonged to the man who captured it. If a 
man captured oil by draining it from under another’s 
land, that was part of the business. 

So wells were drilled as close together as possible 
and produced as rapidly as possible. For if an operator 
didn’t capture the oil under his lease—that is, get it 
into tanks aboveground—his neighbor would. The 
industry knew of no technological, legal, or practical 
means of slowing the breakneck speed of production 
once a new field had been tapped. 

At this rate of big-field discovery and rapid pro- 
duction buildup, it took only a year or two to turn 
a shortage into a surplus. The fact is that beginning in 
1922, almost every year for two decades the United 
States produced more crude than was run to refineries, 
and refineries produced more petroleum products than 
were consumed. 

Stocks climbed and prices crumbled. But the in- 
dustry’s momentum continued. Producers had little 
choice, considering the law of capture. And refiners 
and marketers were so engrossed in fighting for bigger 
shares of the still fast-growing products market that 
none gave a thought to the over-all condition of the oil 
industry. 

These were the “Roaring Twenties,” the “Jazz Age,” 
the period of big production, of stock-market specula- 
tion, of unbounded expansionism. America lived each 
day for that day alone. And so did the oil industry. 
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SUPPLY STORES were al- 
ways frontrunners in every 
oil-field boom. In addition 
to supplying all the equip- 
ment, from monkey 
wrenches on up, needed 
for drilling, they served 
as oil men’s clubs, offices, 
and information centers. 
This was “supply row” in 
Seminole in 1927. 


Patents for Progress 


If the gasoline demand had soared before the war, it 
rocketed after the Armistice. Not only were cars, 
trucks, and buses manufactured at a much greater rate, 
but those in use traveled more. The 1920's brought 
the start of the interstate highway network, intercity 
truck transport, and automobile touring. 

Refiners saw the need to modernize as well as en- 
large their plants. The Burton cracking process had 
demonstrated that the yield of gasoline could be dou- 
bled, and cracked gasoline was no longer considered 
an inferior motor fuel and its superior antiknock qual- 
ities were becoming appreciated. But Indiana Standard 
demanded a high royalty for a cracking license, and 
only a few big companies could or would pay this 
tribute. 

So began a bitter struggle to break or evade the 
Burton patent, or to develop something different or 
something better. The American people, shocked by 
the war’s disclosures of how far they lagged the Ger- 
mans in science, entered an era of “creative chem- 
istry.” And refining chemistry went right along with it. 

At the end of the war there were four chief rivals 
to the Burton process on which Indiana Standard had 
had a monopoly since 1913. Jersey Standard, though 
licensing from Indiana, was developing and using the 
Ellis tube-and-tank continuous cracking process; The 
Texas Co. had the Holmes-Manley process; and two 
nonrefining companies had cracking patents they were 
trying to license—the Cross patents of Gasoline Prod- 
ucts Co., and the Dubbs patents of Universal Oil Prod- 
ucts Co. 

All four of these processes probably infringed the 
Burton patents and each other. Big lawsuits were filed 
and others threatened, and the royalties and damages 
could run into many millions of dollars. Most re- 
finers were afraid to use any of these processes, or 
anything like them, under such conditions. The result 
was that progress in refining technology was complete- 
ly stymied. 
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Something had to give. Between 1921 and 1923 
the pendulum began to swing toward peace and prog- 
ress through a series of cross-licensing agreements in- 
volving the Indiana, Texas, Jersey, and Cross patents. 
Each company was freed to develop its own process 
without danger of interference suits by the others, and 
each could grant licenses with the same assurance. The 
Dubbs patents remained outside the patent pool until 
1931 when a group of licensees of the other processes 
bought UOP. After the war, UOP’s earnings were put 
into a trust fund donated to the American Chemical 
Society for research in petroleum chemistry. 


THIS “PATENT CLUB” was immediately attacked by 
other refiners as a conspiracy. The La Follette com- 
mittee of the Senate investigated and denounced the 
pool as a monopoly. The Department of Justice filed 
an antitrust suit. In 1931 the Supreme Court upheld 
the validity of the patents and the legality of the cross- 
licensing. 

Actually, it turned out, this decision was a victory 
for the independents, for the whole refining industry, 
and for the cause of progress. Cracking licenses were 
granted to all refiners who applied, and at reasonable 
royalties—though the cost of installing cracking equip- 
ment was still formidable. 

This patent pool marked a new competitive spirit in 
the industry, a philosophy of live and let live. The big 
companies dropped the idea of “patents for revenue” 
and went to work on making profits from more effi- 
cient manufacturing. From then on the open-licensing 
policy was followed almost universally throughout the 
industry as more and more new processes and im- 
provements came along. It was the beginning of a 
competitive race for improving technology. 

Not all refineries installed cracking equipment, but 
most of the larger ones steadily improved their proc- 
essing efficiency. By 1927, 30% of all gasoline was 
cracked, and the average gasoline yield of all U. S. 
refineries was 36% of a barrel of crude, whereas in 
1914 it had been 18%. 
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The Age of Volume 


With gasoline demand increasing fivefold, the 1919-29 
decade was a golden age of volume for refiners and 
marketers. 

There was a tremendous rush to build filling sta- 
tions on every promising corner in the land. Inde- 
pendent marketers took the lead in this, but the majors 
scrambled as fast they could, building their own sta- 
tions, buying out independent jobbers, and sewing up 
others by any means possible. All sorts of agency 
agreements and lease arrangements were made, and 
dealers were given premiums, discounts, and free 
equipment. Advertising, promotion stunts, and high- 
powered salesmanship were used to the fullest. Any- 
thing to get gallonage. 

A rapid spread in the use of tank trucks put old 
established marketers at a distinct disadvantage. They 
had heavy investments in bulk plants located, both in 
urban and rural areas, within a radius of horse-drawn 
deliveries. Their newer competitors built larger bulk 
plants farther apart and distributed from them by tank 
trucks. This greater efficiency was an important 
reason, among many others, why so many independents 
were able to grow so fast in the marketing territories 
of the older integrated companies. 

At the same time that the oil industry was racing 
pell-mell to get more market outlets, it was strongly 
influenced by a lurking fear of a repetition of the 
shortage of 1918-20. During the late 1920's the 
leading refiners habitually raised their prices at the 
beginning of each motoring season for fear that the 
demand would be greater than they could fill. Yet 
there was always overproduction of crude oil and high 
stocks of both crude and products, so that gasoline 
prices tumbled again each fall in the hope of stimu- 
lating off-season buying. 

These price fluctuations had no effect in influencing 
the seasonal volume of demand for gasoline. Their 
chief result was to infuriate the motoring public and to 
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increase the number of complaints from retailers that 
the majors were manipulating prices to freeze out inde- 
pendents and squeeze down dealer margins. 

Independent operators continued to build refineries 
in producing areas, but the larger companies definitely 
tended to concentrate the bulk of their refining in large 
plants near consuming centers or on tidewater where 
products could be shipped by tanker. The expansionist 
psychology operated in this field, too. In 1918, U. S. 
refining capacity had been only 3% in excess of market 
demand. In 1927 it was 35% in excess of the re- 
quirements of that time. 

As an example of the competitive expansion, Stand- 
ard of Indiana estimated that in its marketing territory 
in 1920 there were 672 companies selling gasoline 
through 615 filling stations, while in 1929 there were 
15,421 marketers with 24,246 stations. It has been 
said that well over half of the refining and marketing 
facilities built during the 1920’s was due to the pres- 
sure of overproduction rather than in response to the 
requirements of the market. 


THE BEGINNING of another big shift in the pattern 
of petroleum products began to shape up about 1925 
with the development of mechanical-draft burners and 
automatic furnace controls for home-heating plants. 
This opened a volume market for distillate fuel oil, and 
aggressive marketers went after the business in a big 
way. During the next 5 years the price of home-heating 
oil fell 50% and consumption reached 80,000,000 bbl. 
in 1930. 

Development of airplane engines during the war 
led to research into the cause and cure of engine 
“knock,” and as early as 1920 a good many refiners 
were blending considerable proportions of coal-tar ben- 
zol with their gasoline to reduce its knocking. In 1921 
the antiknock properties of tetraethyl lead were dis- 
covered but it was not until 1926 that TEL became 
widely licensed and used. This set off a competitive 
race for gasoline quality, and “high test” became the 
marketing byword 

Another revolution in marketing began in 1929 
with products pipelines. Refined products had been 
moved by pipeline to a limited extent for a couple of 
generations, but it was economic desperation that 
brought about large-scale pipelining of gasoline. The 
old Tuscarora line, built to supply Standard Oil’s East 
Coast refineries with Pennsylvania crude, was about 
out of business when crude and products began reach- 
ing the Atlantic seaboard by tanker in great volume. 
So in 1929 it was reversed and began pumping refined 
products from the seaboard to the vicinity of Pittsburgh. 

This was a technical and financial success, and it 
threw the entire industry into an uproar. It was im- 
mediately seen that gasoline could be moved in big 
volume and long distances at a cost much lower than 
tank-car shipment. The era of gasoline pipelining 
began, and by 1931 Phillips Petroleum Co. had built 
a products line from Borger in the Texas Panhandle 
to Kansas City and St. Louis, and work had started 
on the Great Lakes Pipe Line system connecting a 
dozen Mid-Continent refineries with markets to the 
North and East. Other lines followed in quick succes- 
sion. 
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Enter Science 


Science came to the oil industry in the twenties, and 
it too came roaring. The producing end of the business 
had hardly accepted surface geology as a useful aid 
in locating oil when it was overwhelmed with a whole 
series of new exploration tools. 

Between 1922 and 1926 the industry began to use 
diamond-core drilling for subsurface geology, the tor- 
sion balance and the seismograph for mapping under- 
ground structures, and the electric well log for identify- 
ing strata penetrated by the drill. 

Welding, which had been reduced to commercial 
practice by wartime shipbuilding, was widely adopted 
by the oil industry to lower the cost and improve the 
efficiency of pipelines, refinery vessels, and countless 
other articles of equipment. New steels and alloys were 
put into use, and one of the first and most constructive 
projects of the young American Petroleum Institute 
was to establish standardized specifications and sizes 
for oil-field equipment, thus saving the industry millions 
of dollars and improving its efficiency. 

The rotary drilling rig and its appurtenances were 
vastly improved and widely adopted during this period, 
enabling wells to be drilled faster and deeper. 

Also about 1925 the new science of petroleum en- 
gineering became recognized. Several colleges were 
offering this degree, and engineers found their place 
in drilling and producing activities. Before long these 
engineers began to outline, if vaguely, the principles of 
reservoir control and an understanding of the, forces 
that govern the recovery of oil from the rock. 

The API in 1923 created its first committee to make 
studies of production and conservation practices, largely 
in response to the public alarm over shortage and 
waste. Also in response to the running-out-of-oil scare 
the API undertook the industry’s first real estimates of 
proved petroleum reserves in the ground, and was 
soon able to assure the nation that its inventory of 
oil was far from imminent exhaustion. 

But in one thing the industry failed miserably. That 
was to realize what the application of science was 
doing to it. Whether economics be a science or an 
art, the industry ignored it. 

It ignored the fact that because of the cracking 
process it now required only half as much crude oil 
to make the same number of barrels of gasoline. It 
ignored the fact that tremendous discoveries and sus- 
tained high production had wiped out all possibility 
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RESEARCH FOR PRODUCT IMPROVEMENT progressed rapidly, and most refineries had laboratories like this one. 


of an oil shortage. It ignored the fact that stocks of 
crude oil and refined products in storage were mounting 
to dizzy heights while prices for oil were falling just 
as dizzily. It ignored the fact that it was finding and 
producing oil at a much faster rate than it was being 
used. 

It just kept on producing oil as fast as possible. 


THE SQUEEZE first began to be felt in the Mid- 
Continent in 1923 when California crude started mov- 
ing to Atlantic Coast refineries through the Panama 
Canal in war-surplus tankers. This competition in- 
creased steadily and reached a peak in 1927. 

In the meantime, starting in 1925, the great fields 
of West Texas were opened up, and pipelines from this 
area were built right through the Mid-Continent 
toward Chicago, and also to tanker terminals on the 
Gulf Coast. The trend was definitely toward con- 
centrating refining on tidewater or in big consuming 
centers, a trend that was stayed but not reversed by 
the rapid spread of products pipelines in the early 
1930's. 

Up until that time the Eastern refineries received 
much of their crude from the Mid-Continent through 
a series of pipeline connections. The pipelines were 
very profitable. Their construction boomed. Crude-oil 
trunk-line mileage jumped from 20,000 miles in 1917 
to 30,000 miles in 1920, to 43,000 miles in 1925, 
and to 52,000 miles in 1927. Then it stopped. In 
the next 12 years only 10,000 miles was added. 

Competition brought the rates down fast. And the 
East Coast refineries got their supplies almost ex- 
clusively by tanker. Some pipelines went broke and 
sold out to others, like the old Prairie in the Mid- 
Continent, or converted to products, like the Tuscarora 
in Pennsylvania. 

Despite the oppressive overproduction and the 
many economic storm warnings that were flying, dis- 
covery and development maintained their headlong 
momentum. One new area after another was opened up. 
Michigan became an important producer in 1925. And 
then in 1927 the Greater Seminole fields in southern 
Oklahoma began pouring out oil in a boom reminiscent 
of the hectic prewar Cushing days. 

There were a few feeble and fruitless attempts here 
and there to get some rationality into the producing 
business, to curtail flush production to prevent break- 
ing the market, to stop some of the appalling waste 
in the fields. But these were voices crying in the 
wilderness. 








Crude Runs to 


The oil industry was bankrupt long before the stock 
market crash of October 1929 signaled the world- 
wide depression. Businessmen generally were mur- 
muring perplexedly about “profitless prosperity” in 
1928, but they kept turning out goods and stocking 
them on their shelves, and the securities markets blithe- 
ly continued their upward soar. 

Oil companies generally had very poor earnings in 
1927 and some were in serious financial trouble, but 
the industry kept right on producing and refining more 
oil and putting it in storage. 

Crude prices in the Mid-Continent, the most com- 
monly used index, had dropped from their 1920 peak 
of $3.50 a barrel to $1 in 1923, and seldom got very 
far above that for very long. 

With plenty of crude available, increased refining 
efficiency, and so much competition in marketing, gaso- 
line prices declined. From a peak of 30 cents a gallon 
at the filling station in 1920, the price was down to 
20 cents by 1925 and to 16 cents by 1930. Between 
1931 and 1935 it averaged about 13 cents. 

The price margin between crude and products, 
which had maintained a comfortable spread for a 
decade before 1922, began to narrow rapidly, and by 
1927 a great many refiners were badly squeezed by the 
low products prices. The universal remedy for the 
decline in profit per gallon was to sell more gallons. 
So the race for volume continued, fed by price wars, 
big dealer margins, and uneconomic distribution. 

Some said that crude prices were too high, consid- 
ering the volume of production in relation to the de- 
mand. Others said that products prices were too low 
as a result of excessive crude runs and reckless mar- 
keting practices in the struggle for volume throughput. 
At any rate, the entire industry was progressively sell- 
ing more and more for less and less. 
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Why the Oil Industry Was Broke 


If anybody in those days made any analyses or 
forecasts of supply and demand, nobody paid any at- 
tention to them. 

Undoubtedly one big cause of the trouble was the 
persistence of the shortage psychology. Refiners seemed 
obsessed with the idea that they would not be able to 
keep up with the demand very long, that a scarcity 
would develop, and that prices would rise. They felt 
impelled to maintain the largest possible stocks. 

The charts across the top of these pages show graph- 
ically how badly the industry was off balance. 

Continuously during the °20’s more crude oil was 
produced than was used by refineries. And from 1924 
on, the manufacture of refined products was consist- 
ently well above the rate of consumption. 

What this did to stocks was obvious. As the graphs 
show, the amount of crude oil stored aboveground dur- 
ing this period would have supplied all the refineries 
in the United States for about half a year without 
another barrel being produced. And after 1929 every 
refinery in the country could have closed down for 3 
months without causing a shortage of refined products. 
A tremendous sum of capital was tied up in these 
stocks. The refining industry was “inventory poor,” 
but it didn’t realize how broke it was until 1930. 

In that year demand declined for the first time in 
a generation and prices of crude oil and refined prod- 
ucts really started down the toboggan. Yet crude pro- 
duction and runs to stills remained close to their peaks. 

Even if the oil business had been in good shape at 
the onslaught of the depression it would have suffered 
badly. Between 1929 and 1932 general industrial out- 
put dropped 47%, and automobile production dropped 
75%. Oil consumption dropped proportionately less, 
but refiners did not adjust to the decline, and stocks 
of products skyrocketed. 
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Before the Great Depression 


Then the groggy industry was hit a knockout blow. 
On top of overproduction of crude everywhere else, 
the great East Texas field, the largest ever discovered 


on this continent, began pouring out an unprecedented 
flood of oil in 1931. It was a “poor boy” field—small 
leases and shallow, easy drilling—and it spawned the 
greatest drilling and producing splurge the country has 
ever seen. 

Posted prices for crude in East Texas ranged from 
15 cents to 70 cents per barrel, but much oil was bought 
well below the postings. This dragged down crude 
prices in other parts of the country almost as low. Al- 
though pipelines were rapidly built into East Texas, 
established markets could not handle the output. 

So producers, and others, provided new outlets by 
building small refineries in and near the field. The crude 
was high quality and was easily processed by simple, 
inexpensive equipment. No accurate count could be 
made of the fly-by-night “teakettle” skimming plants, 
but there probably were about 100 such in the area. 

With plenty of “two-bit crude” available, these sim- 
ple refineries could sell gasoline at far below prevail- 
ing market prices and still make a quick payout. The 
industry was swamped with this low-priced, distress 
gasoline. Motorists were more interested in price than 
in quality or service. Trackside operators set up im- 
provised filling stations on back streets all over the 
country, selling unbranded gasoline direct from tank 
cars. To counter this, almost every major distributor 
installed “third grade” pumps in its filling stations and 
offered the popular low-priced gasoline alongside the 
brands it advertised as premium quality. Many launched 
secret “fighting brands” to combat price cutters with- 
out having to reduce the price of their known brands. 
Filling stations gave away dolls, dishes, and all sorts of 
premiums to attract motorists. 
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Many oil operators went broke, folded, merged, or 
sold out. Big companies that still had some capital 
picked up bargains by taking over weakened independ- 
ents. The financial security of integration was forcibly 
realized, and during this period many majors acquired 
more or less their present operating patterns and rela- 
tive positions. 

One very important development bred by the need 
for economy was the start of what came to be an ex- 
tensive practice of exchanging gasoline. To eliminate 
unnecessary transportation, companies began trading 
gasoline at different locations. Many also began joint 
construction and use of such facilities as pipelines and 
natural-gasoline plants. 

The debacle lasted through 1932. Then things 
began to improve, through a combination of factors. 
An amazing series of laws and projects of the New 
Deal administration in 1933 ended the financial panic 
and brought an upturn in general economic activity. 
The Petroleum Industry Code under the National Re- 
covery Administration eliminated the worst of the cut- 
throat marketing and raised products prices somewhat. 
The market for diesel fuel and home-heating oil ex- 
panded quite briskly. 

The United States had been a net exporter of oil 
since 1924, but after 1927 its export balance declined 
and imports increased. Domestic producers began agi- 
tating for a tariff in 1929, and as the depression deep- 
ened the Government made several requests for volun- 
tary reductions in imports. This was not wholly effec- 
tive, and in 1932 Congress imposed excise taxes on im- 
ported crude and products. This had considerable ef- 
fect in reducing the surplus and improving prices. 

And, most far-reaching of all, the advent of con- 
servation began to cut down overproduction of crude 
and bring stability to the entire industry. 





Stabilization Through Conservation 


— or was it vice versa ? 


It was the so-called conservation movement that saved 
the United States oil industry from complete ruin dur- 
ing the depression. 

It may seem paradoxical that conservation made 
headway not during periods of general fear of an oil 
shortage, but only when the industry was drowning 
in a flood of surplus. 

The explanation is that “conservation,” as the term 
is used by the oil industry, means primarily economic 
stability and protection of an individual’s right to pro- 
duce and sell his share of the oil. Such true conserva- 
tion as was achieved came in through the back door, 
so to speak, as an incidental byproduct. 

Getting either conservation, stabilization, or cor- 
relative rights was a triumph of reconciling the con- 
flict between the nature of a petroleum reservoir and 
the tenets of private property and free enterprise. An 
effective degree of success was achieved only after 
many years of controversy during which scientific 
knowledge had to be obtained and legal concepts had 
to be revised. 

And most of the foundation was laid during the 
tumultuous decade between the mid-’20’s and °30’s. 

The groundwork already existed in various state 
laws, some quite venerable, prohibiting some wasteful 
producing practices and giving some protection to an 
individual producer in his share of a common reser- 
voir. There were some court precedents for upsetting 
the old common-law “rule of capture.” 

Oil men were beginning to learn the fundamentals 
of reservoir behavior. For years they had believed that 
the gas had to be blown out of a field before the oil 
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STATE AUTHORITY, typified by Oklahoma’s statehouse atop 
a producing field, finally brought production under control. 
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could be produced. Now the truth was soaking in that 
it is the gas that produces the oil. Control of reservoir 
pressure through regulation of gas production grad- 
ually became a desirable objective. 

Both the industry and the regulatory agencies were 
learning that neither profligate physical waste nor fi- 
nancially ruinous overproduction could be stopped so 
long as each lease owner drilled and produced as he 
pleased. A reservoir had to be treated as a unit, and 
if this could not be achieved by voluntary cooperation 
it might have to be imposed by regulation. 

Voluntary cooperation was tried in many places, 
but usually with indifferent or only temporary success. 
In some flush fields the operators agreed to limit drill- 
ing and to apportion the available market among in- 
dividual wells. The federal Government began requir- 
ing unit operation on public lands. Several states, par- 
ticularly Oklahoma and Texas, attempted to assign 
well allowables and to prorate flush fields to market 
demand. 

But the only measure of market demand was the 
price of crude, and there were grave doubts of the 
legality of regulations to restrict an individual’s use 
of his property primarily, or even incidentally, to 
maintain prices. And there were always operators who 
wanted to produce the maximum and who brought 
political pressure on the regulatory officials or got the 
courts to set aside the orders. 

The tangible results of these gropings toward con- 
servation were negligible until the desperation of the 
early 1930’s under the flood from many new fields, 
particularly the giants East Texas and Oklahoma City. 
Meanwhile there was much talk about curtailing pro- 
duction, little about maximum ultimate recovery and 
prevention of gas waste. 

“Conservation” was a confused term, meaning dif- 
ferent things to different people—physical waste, eco- 
nomic waste, price maintenance, unit operation, rata- 
ble take, division of markets, preservation of stripper 
wells. With such a jumble of ideas, with the science 
of reservoir behavior only dimly understood, and with 
conflicting court opinions on the legality of any reg- 
ulatory approach, it is littke wonder that the industry 
was in turmoil for a decade. 


THE DETAILED HISTORY of how conservation fi- 
nally came into being is an involved and ramified— 
though highly dramatic—story. Some in the industry 
wanted no regulation, some wanted self-regulation, 
some wanted state regulation, some wanted federal reg- 
ulation. Looking back on it, this must be said for those 
who favored federal control: State regulation had been 
so vacillating and political as to raise doubt that it 
would ever be effective; and the industry had not yet 
experienced the New Deal type of federal control. 

As agitation for legislation increased, the Ameri- 
can Petroleum Institute took a generally defensive po- 
sition. It did begin studies of conservation, but its 
official attitude was that the industry, if left alone, 
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MARTIAL LAW in the oil fields was invoked to enforce con- 
servation and get around court interference with state reg- 


ulations. 


would never let the nation run out of oil. But running 
out of oil resources was the least of the worries of the 
producers and the oil states. What they were running 
out of was financial resources. The majority demanded 
proration, but there was no agreement on how to do it. 

In the deluge of 1931-32, with East Texas out of 
control and crude at 25 cents or less, the Oil States 
Advisory Committee (of governors’ representatives) 
drafted an interstate compact calling for uniform state 
laws and an enforcement agency with almost dicta- 
torial powers over the entire industry. It was almost 
approved by Congress. 

Then came the New Deal and the NRA. The indus- 
try jumped at the chance to regulate itself under a 
code. It did achieve some proration, but the chief aid 
was the Connally Act which prohibited interstate ship- 
ment of “hot oil”—that is, oil produced in violation 
of a state proration order. This finally brought East 
Texas under control. 

With NRA’s life uncertain, Interior Secretary Ickes 
strongly urged a federal law to regulate the oil indus- 
try as a public utility. In November 1934 the API 
rejected it by a narrow margin. Meanwhile a congres- 
sional committee headed by Representative Cole held 
long hearings on the Ickes and other plans, and rec- 
ommended that the states make another try before 
going to federal control. 

During that winter the oil-state governors man- 
aged to agree on a compact that was very innocuous 
compared with the 1931 plan—which is the only rea- 
son it was approved. Then in May the Supreme Court 
declared NRA unconstitutional. This left little hope 
for federal regulation and less for self-regulation. State 
action was the only alternative. 

The Interstate Oil Compact was quickly approved 
by Congress, ratified by half a dozen states, and began 
to work that fall. New Mexico and Louisiana enacted 
comprehensive conservation laws immediately, and 
other states improved their administration. Proration, 
correlative rights, and stabilization were the objectives. 
But once they were attained, the base was laid for 
steady progress in eliminating physical waste and ob- 
taining maximum ultimate recovery of oil and gas. 
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Some Milestones in 
Conservation History 
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1931 East Texas and Oklahoma City fields put under 
martial zw and proration enforced by state mili- 
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Out of the 


Depression 


The oil industry was quite definitely on the way out 
of the depression by 1935. 

For the two previous years it had been operating 
under the NRA code, but it is a question how much 
this code actually helped. It did clean out a lot of bad 
marketing practices, such as secret discounts and free 
equipment to dealers. And it focused attention on a 
great many things that were wrong with the business 
and set the industry correcting them. 

Perhaps the greatest effect of the NRA experience 
was to show the industry that if it did not keep its 
house in order the Government would step in and run 
it. Oil men began to see how with a little cooperation, 
sanity, and forward looking they could alleviate their 
chronic chaos and achieve a measure of stability. 

The East Texas debacle had about run its course. 
Fly-by-night refineries and “hot oil” runnets had been 


eliminated. There was little third-grade gasoline on the 
market. The price of crude had steadied at about $1 
per barrel, and production was more or less stabilized. 
In one way or another the suicidal price policies of a 
minority which had brought disaster to all had been 
virtually eliminated. The industry was no longer dis- 
organized, demoralized, and despairing. 

Deserting the cult of “volume,” the industry be- 
came absorbed in what it came to call “competitive- 
ness.” Market-research studies and plans to balance 
operations became the vogue. Each company tried to 
find for itself the areas or the activities in which it 
could be the most efficient, and to abandon to others 
those fields where it could not hope to compete at a 
profit. Instead of buying chains of service stations to 
gain volume, many majors sold stations to gain econ- 
omy. It had been estimated in 1932 that the oil indus- 
try had wasted more than a billion dollars in unnec- 
essary marketing facilities. Now oil companies looked 
for a payout before plunging into expansion. 

Refiners began to keep a closer eye on inventories 
and market conditions. Many of them voluntarily held 
their runs down to what they thought they could sell. 
Gradually national stocks of refined products began 
to come down. 

Under the NRA major companies had stabilized 
the market by purchasing distress gasoline from non- 
integrated refineries, and the practice was continued 
voluntarily with such success that there was little bar- 
gain gasoline on the spot market. Jobbers complained 
that this was a price-fixing conspiracy, and in July 
1936, at Madison, Wis., the Department of Justice 
brought an antitrust indictment against most of the 
major oil companies. 

After a long and spectacularly publicized trial, the 
chief defendants were found guilty and assessed nomi- 
nal fines. The Supreme Court upheld the verdict in 
1940, apparently taking the “rule of reason” out of 
the Sherman Act by ignoring the general benefits of 
the stabilization plan. 


The Conquest of Space Brought New Opportunities 
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WHEN BOYISH COLONEL LINDBERGH flew the Atlantic in 
1927 he launched America into the air. In less than a 
decade commercial air transport was big business, and 
the oil industry developed entirely new fuels for civilian 
and military aviation. 
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THE IRON HORSE lost out to the streamlined diesel locomo- 
tive in the late 1930’s. The change brought a revolution in 
refining operations and petroleum demand. Distillate fuel 
for diesels and home heating quickly became one of the 
major petroleum products. 
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The chief effects of this Madison case were to 
put the industry under another cloud of public suspi- 
cion and to make it shy away from any cooperative 
action. Nevertheless, there has since been a general 
disposition to look at things from the standpoint of 
the industry as a whole and to correct trouble spots. 


THE OIL MARKET improved steadily between 1935 
and 1937. The demand for automobile gasoline picked 
up quite satisfactorily. The aviation market, already 
significant, gained real stature after 1935 with the 
introduction of the famous DC-3 transport plane. 

The big thing was middle distillates. Diesel switch- 
ing locomotives had been in use for some time but in 
1934 the first high-speed, main-line diesels were in- 
troduced. Their economy over steam was quickly real- 
ized, and within the next few years one railroad after 
another adopted diesels. This ruined many inland mar- 
kets for residual oil, but it opened a big new market 
for distillate that expanded steadily for two decades. 

The public was taking to oil heat in a big way. In 
1934 the demand for home-heating oil increased 5% 
over the preceding year. In 1935 a million new burn- 
ers were installed. This opened the eyes of refiners 
and they all began to make improved distillates with 
specifications carefully tailored to home furnaces— 
and also to promote the business vigorously. Distillate 
became a major product and its demand grew twice 
as fast as gasoline. This new demand utilized most of 
the excess refining capacity which had been so trou- 
blesome during the depression, and enabled refiners 
to balance their operations better. 

So big did the heating market grow that from 1940 
on, the wintertime sales of all petroleum products 
were greater than demand during the summers. But it 
took the industry a good many years to adjust to this 
historic reversal of seasonal demand peaks. 

With economy now the watchword, the oil indus- 
try’s earnings improved, and so did its efficiency. Many 
more products pipelines were built. About 1937 the 
industry discovered the Mississippi River and other 
waterways and began widespread use of barge trans- 
port and river terminals which greatly altered the com- 
petitive marketing pattern in the Midwest. About the 
same time also the industry took to big, high-speed, 
over-the-road tank trucks which further altered the 
pattern—and increased the efficiency—of marketing. 
Gasoline truck transport became a big business. 

Probably the biggest change in marketing was 
the wholesale shucking of company-owned stations in 
favor of leasing them to independent retailers. A series 
of New Deal laws—Social Security, Unemployment 
Compensation, Wage-Hour, Labor Relations—were an 
inducement to get marketing personnel off the com- 
pany payroll. At the same time many states began 
imposing chain-store taxes. When Iowa, in 1935, pro- 
posed a sliding schedule of stiff taxes on multiple- 
owned outlets, including filling stations, the majors 
there quickly developed a lease-and-agency system and 
sold their stations. With some modifications this “Iowa 
Plan” became almost universal. 

The octane race became intense during the late 
1930’s as automobile and airplane engines demanded 
fuels of increasingly higher performance. This spurred 
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a new and bigger wave of refining research throughout 
the industry, and brought many advances in processing 
which laid the basis of what soon came to be known 
as petrochemicals. 

It was thought that the theoretical acme of achieve- 
ment was reached when 100-octane aviation gasoline 
was marketed in 1935. But progress only took off 
from there. Gasoline specifications became so exact- 
ing that many refiners could not meet the demand with 
their equipment and processes, and the search for new 
things intensified. 

The biggest was revealed to the industry in 1938 
—the Houdry catalytic cracking process. When Sun Oil 
Co. began using it commercially it demonstrated that 
treatment by a catalyst would yield more and supe- 
rior gasoline—and other products. But the royalty 
was high, and the Houdry process had some practical 
drawbacks. Others had been toying with catalysts, and 
now they redoubled their experiments. 

The race was won by a group headed by Jersey 
Standard. Only weeks after Pearl Harbor, it announced 
a finely divided “fluidized” catalyst suitable for large- 
scale, continuous operations. From then on an aston- 
ishing parade of new catalytic processes revolution- 
ized the refining industry. 


THERE WAS a general business recession in 1938. 
And again the oil industry was caught badly off bal- 
ance. Demand declined but output didn’t. Stocks 
climbed and prices crumbled. A flood of distress gas- 
oline again demoralized the market. Cut-rate filling 
Stations reappeared, and dealers complained about 
their squeezed margins. The Federal Trade Commis- 
sion began to use the new Robinson-Patman Act to 
prevent alleged price discrimination in gasoline mar- 
keting. There were several congressional investigations 
of the oil industry, and a series of divorcement bills 
to break up integrated companies. 

The divorcement bills failed, but in 1941 the De- 
partment of Justice filed an omnibus suit against prac- 
tically all crude and products pipelines in the country, 
charging violation of the Elkins Act. Rather than fight 
the case with a war coming on—and possibly risk 
divorcement from shipper-owners—the pipelines set- 
tled with a consent decree limiting their dividends to 
7% of valuation. This, it was hoped, would end the 
fight of independents against pipelines which had 
raged in the industry since the 1880's. 

And exactly coincident with the 1938 recession (the 
industry’s troubles never come singly) the Illinois basin 
broke loose with the last of the old-time oil booms. 
Like East Texas, this was a “poor-boy” field, and 
Illinois had no conservation or proration regulations. 
The flood of unneeded crude was not as large nor as 
long as that of 1931, but it was enough to push down 
all oil prices and push up all inventories. 

It took the industry 2 years to recover from the 
double blow of the recession and the Illinois splurge 
and to work down its stocks and get its prices back 
toward profitable levels. But just before it finally 
achieved this, wartime price controls were imposed. 
All during the war the industry complained bitterly 
that its prices were frozen at uneconomic, unrealistic, 
depressed levels. But to no avail. 
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And it was still “feast or famine” for oil 


The day after bombs fell on Pearl Harbor, 80 of 
the oil industry’s top executives were in Washington 
on summons of the Secretary of the Interior, Harold 
L. Ickes. They immediately formed the Petroleum 
Industry War Council and put the entire industry at 
the service of the Government. 

A start at mobilization had already been made. 
A good many petroleum specialists were advising 
government agencies in speeding production and pro- 
curement of aviation gasoline and other products. The 
Office of Price Administration had frozen prices of 
crude oil and refined products. The beginnings of a 
system of priorities and allocations had been set up 
by the War Mobilization Board. An arm of. the 
Interior Department, immediately rechristened the 
Petroleum Administration for War, was giving special 
attention to problems of oil supply. 

The PAW, staffed with oil men loaned to the federal 
service, and the PIWC, enlarged to speak for all 
segments of the industry, directed the course of oil 
throughout the war. It was a remarkable example of 
teamwork. Animosities were suppressed, rivalries were 
buried, and the industry performed all that was asked 
of it. 

To channel steel and other critical materials to great- 
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est usefulness, restrictions were put on well drilling, 
and wide spacing was required. Priorities control 
limited the expansion projects of individual companies 
to facilities that would most aid the war program. 
Crude was allocated, and refineries were told what to 
make. Companies were directed to exchange products 
and materials, to make joint use of facilities, and to 
operate as units of a team 

During the “Battle of the Atlantic” in 1941, when 
German submarines almost cut England off from oil 
supplies, many American tankers had been loaned to 
Britain, and others were organized into a shuttle service 
to rush oil to North Atlantic ports for transshipment 
to England. This had caused a gasoline shortage on 
the East Coast before we entered the war. 

Now rubber was the scarcest commodity, and gaso- 
line rationing was imposed to save tires. But before 
long there was a real oil shortage and both gasoline 
and home-heating oil were rationed drastically. 

At the very start of the war the oil industry saw 
that getting supplies to the East Coast would be one 
of its biggest problems. It proposed a huge pipeline 
from Texas to New York. But those in charge of steel 
allocations did not the need until the war was 
wel! under way and the shortage was acute. Then, 
in an epic of pipelining, the “Big Inch” crude line 
laid, followed immediately by the “Little Big 
Inch” products line. These were owned by the Govern- 
ment, but many oil companies cooperated in their 
building and operation. 

Other companies built connecting pipelines to this 
system and to other systems, and many lines reversed 
their direction. Every possible means of transportation 
was improvised to increase the overland flow of oil 
from the Mid-Continent and the Southwest to the 
East Coast. 

Though civilian demand was rationed, the military 
appetite for petroleum products was insatiable. Avia- 
tion gasoline was always critical, and the newer war- 
planes were not satisfied with the old 100-octane. 
Refiners pooled their research and their facilities and 
found ways of making more and better avgas. 

A whole new industry of making synthetic rubber 
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was built from scratch. It was based largely on petro- 
leum products and refinery processes, but on new re- 
search and new facilities rushed through under war 
pressure. In addition, oil was called on to supply 
toluene and other chemicals in tremendous quantities. 
The petrochemical industry was born during the war, 
and the embryonic catalytic cracking and reforming 
processes were turned to many new uses. 

It was a close squeeze all during the war, and 
“shortage” became almost synonymous with “oil”. 
But, in one way or another, the oil was supplied 
when, where, and in the forms needed. Finally 
Germany ran out of oil. And so did Japan. 

Immediately after V-J Day, gasoline rationing was 
ended. Priority controls were lifted rapidly. PAW was 
liquidated and oil men began getting out of Washing- 
ton and out of uniform. 


THEY CAME back to a stupendous job of recon- 
verting their business from war to peace. No one was 
prepared for the size of the pent-up demand unleashed 
by the ending of the war. During the next 5 years 
automobile registrations increased two-thirds, domestic 
oil-burners doubled, diesel locomotives increased 
sixfold, and tractors on farms increased 50%. 

Old oil fields were producing to their maximum, 
and much new exploration and discovery was re- 
quired. Steel and equipment were hard to get. Pipe- 
lines had to be unscrambled and relocated. Refineries 
had to be converted from military to civilian products. 
And price controls remained in effect until the 
summer of 1946, denying the industry the capital and 
the incentive for needed expansion. 

During the winters of 1947 and 1948 there were 
severe shortages of heating oil in many parts of the 
Northeast. This was due mainly to the industry’s 
inability to anticipate the demand and to provide 
adequate local storage and transportation facilities. 
But chilly home owners were hopping mad. There was 
a rash of congressional investigations. 

As after the first war, the “running out of oil” alarm 
was sounded. Proposals for federal regulation of the 
industry were revived. It was said that America could 
never again supply its oil needs, and there was another 
big push to develop foreign reserves. 

But, finally freed from price controls and with men 
and materials more available, the industry found new 
oil fields, constructed new pipelines and refineries, built 
up inventories, and brought supply and demand into 
balance. 

Just then, in 1950, it was hit another double blow. 
The Korean War broke out, increasing military re- 
quirements for oil and throwing the country into a war 
scare. Again restrictions were placed on steel and 
critical materials, and again oil prices were frozen at 
the low point of a dip. And simultaneously Iran nation- 
alized its oil industry and the ensuing deadlock cut 
off its entire supply from world markets. 

Wildcatting, discovery, and crude-producing capac- 
ity increased steadily for a decade after the end of the 
war. Outstanding were the big discoveries made in 
the Rocky Mountain region, stretching from the 
Williston basin in North Dakota to the San Juan 
basin in Utah. Great offshore reserves were discovered, 
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particularly along the Louisiana coast, though develop- 
ment was. hampered by a protracted legal dispute 
over whether federal or state governments owned the 
titles. Great strides in secondary recovery and im- 
proved methods of drilling, completion, and produc- 
tion methods vastly increased the nation’s recoverable 
reserves. 


BUT EVEN GREATER development was going on in 
other ccuntries. The first important recent discovery in 
western Canada was made in 1947, and during the 
ensuing decade this region’s enormous potential un- 
folded. Pipelines were built to the Pacific Coast and 
the Great Lakes region, so that instead of exporting 
crude to Canada, the United States imported from it. 

Middle East development spurted with the end 
of the war, and when Iran shut down, the other na- 
tions in the area stepped up their production to fill 
the gap. So when Iranian oil exports were resumed 
the Middle East had a surplus above its normal 
markets. Some of the oil began to come to the United 
States. Venezuela similarly expanded its production 
during and after the war, and it, too, had a surplus. 

By the middle of the 1950's it became obvious that 
there was a world surplus of crude oil. Much of this 
surplus began moving into the United States. In 1948 
the United States became a net importer of oil for the 
first time in its history (except for a brief period 
following World War I when substantial imports of 
gasoline and fuel oil were needed). 

After the brief upset of the Korean and Iranian 
incidents, imports resumed their climb. A surplus of 
both crude and products began to back up into the 
interior. Prices were depressed, though exploration 
and producing costs increased. Prorating states cur- 
tailed output heavily. Drilling declined. The domestic 
producing industry envisaged another depression, and 
began an intensive campaign to get imports controlled. 
Finally, in 1957, Washington responded with the be- 
ginnings of a system of restrictions, and the tide of 
imports seemed to turn. 


LEDUC NO. 1, which, after a generation of frustrations, in 
1947 opened western Canada as one of the world’s major 
oil and gas reserves. 
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phenomenon of the petroleum indus- 
after World War II was the 
and utilization of natural gas 
from it. 

the beginning of the industry, natural gas 
used in cities close to producing fields, but 
distribution was no more than a localized business. 
the 1920's there were a number of rather extensive 
systems, with transmission lines up to a couple of 
hundred miles in length, in the Appalachian and 
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from oil wells was almost universally flared, either 
before or after extraction of part of its natural gasoline. 

The turning point came in the early 1930's with 
the development of high-strength, thin-walled pipe and 
electric welding. Then it was economical to lay long- 
distance, big-inch transmission lines 1,000 miles or 
more from remote supplies to concentrated consuming 
centers. 

The first such lines originated in the great dry- 
gas fields of western Kansas and the Texas and Okla- 
homa panhandles. For lack of a market, these fields 
had lain idle since discovery, and producers were glad 
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to sell at very low prices. Low prices were needed by 
the pipelines to amortize their investment and to build 
up consumer acceptance and volume markets. 

As the gas-transmission business increased, sup- 
plementing and displacing manufactured gas in many 
Midwest cities, state utility commissions found they 
could not regulate gas prices because the pipelines 
were in interstate commerce. So in 1938 Congress 
passed the Natural Gas Act, giving the Federal Power 
Commission jurisdiction over pipeline rates and 
charges. Presumably it gave FPC no jurisdiction over 
prices the pipelines paid for gas. 

The potentialities of the gas business were just 
being realized when the war broke out, virtually halt- 
ing new construction. But after the war, gas pipelin- 
ing boomed. By 1947 Texas gas was moving to both 
the Atlantic and Pacific coasts. In rapid succession, 
more big-capacity lines were stretched from the South- 
west to Midwest, East, and Northeast. By 1956 the 
fuel-shy Pacific Northwest was getting gas from the 
San Juan basin and also beginning to import gas from 
the tremendous new fields in western Canada. 

Even after being piped more than 1,000 miles, gas 
was cheap in comparison with coal and fuel oil. It 
quickly outgrew the cookstove and hot-water market 
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and became a prime fuel for home heating and indus- 
trial use. Whereas the first transmission companies 
had to promote the use of natural gas, now the de- 
mand was outstripping the supply. 

Every new line had to purchase reserves to run it 
for some 20 years, and in their competition for sup- 
plies the transmission companies began to bid up field 
prices. In contrast with the 2 to 4 cents per thousand 
cubic feet paid by the early lines, producers were 
now getting around 10 cents per M.c.f. This made it 
worth while to conserve and market gas that formerly 
had been flared, and to explore for and develop fields 
producing gas only. 

As producers began to realize the value of their 
product they insisted on various forms of contracts 
that would raise their initial prices to the level of other 
new sales made later. For the most part the pipelines 
agreed willingly, because their market outlook seemed 
to call for more supplies at almost any cost. 

Then came a consumer revolt. Gas prices at the 
meter advanced sharply. This was due primarily to 
the general postwar inflation. But gas producers got 
the blame. Pressure arose for federal regulation of 
field prices. It came in June 1954 with the Supreme 
Court decision in the Phillips Petroleum Co. case 
which decreed that FPC should regulate the price of 
gas sold by producers in interstate commerce. 

This bombshell threatened to stymie all expan- 
sion in the interstate gas business. It did slow it ma- 
terially, because producers were most reluctant to sell 
their gas on 20-year contracts without knowing what 
prices FPC would fix. But FPC could offer no ad- 
vice, because its formula for public-utility rates was en- 
tirely inapplicable to gas exploration and production. 

Extensive litigation ensued without any final de- 
terminations, and several times remedial legislation 
narrowly failed of becoming law. There seemed no 
solution to the stalemate, and it appeared that the pe- 
troleum industry might enter its second century as a 
public utility controlled by federal bureaucracy. 


COINCIDENT with the growth in use of natural gas as 
such was the growth in extraction of the liquids con- 
tained in it. Formerly all such liquids were lumped 
as natural gasoline and blended into motor fuel. 

During the volume push of the early 1920's, de- 
mand was so great that the price of natural gasoline 
reached 16 cents a gallon, and a new plant would pay 
out in 60 days. Production jumped from 385,000,000 
gal. in 1920 to 1 billion in 1925 and to 2.2 billion in 
1930. Then during the depression, output (and price) 
fell along with production of crude oil, and did not 
reach the 1930 peak again until 1940. 

Meanwhile, it was learned that natural-gas liquids 
contained butane, propane, and other components. Be- 
fore World War II there was a prospering young in- 
dustry supplying liquefied petroleum gas—‘bottled 
gas”—for suburban domestic use. 

This LPG business climbed with astonishing rapid- 
ity in the postwar expansion as people demanded coun- 
try living with city conveniences. A new market for 
LPG developed as fuel for tractors and stationary en- 
gines, because it was more economical than gasoline. 
And the burgeoning petrochemical industry not only 
used huge volumes of specialized natural-gas liquids, 
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but also supplied new processes for extracting them 
more efficiently. 

About the same time the industry learned how to 
handle its newly discovered deep, high-pressure, con- 
densate fields, in which liquid petroleum is held dis- 
solved in gas. So huge cycling plants were erected to 
sweep the rich gas of its liquids and inject the dry resi- 
due back into the reservoir to bring up more oil. This 
was quite a reversal of the practices of a generation 
earlier, when producers thought they had to get rid 
of the gas before they could produce oil. 

This practice of pressure maintenance spread to 
other types of oil fields as realization grew that the 
injection of gas into the reservoir brought more crude 
oil to the well bores. Now producers were reinjecting 
all their casing-head gas and often buying more to put 
into the ground. And all gas handled went through 
processing plants to extract its marketable liquids. 

These cycling, pressure-maintenance, and other 
types of field-processing plants became elaborate chem- 
ical-process plants, some of them more complicated 
than whole refineries had been 20 years before. 

So great did the use of natural-gas liquids become 
that, about a decade after the war, the industry dis- 
covered to its surprise that it amounted to about one- 
tenth of the total supply of petroleum products in the 
United States. And all from a product once thought 
useless. Such was the advance of conservation. 


L P G production has grown twice 


as fast as other gas liquids. 


Billions of gallons 
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OIL AT 100... 


IT TOOK 100 YEARS to make oil an efficient, 
scientific, cohesive, competitive, world-wide industry, 
100 years of constant change, experiment, and adapta- 
tion to shifting.economic and social conditions 

Looking back over its first century, oil can see 
that it has made tremendous technological progress 
in every avenue, though often hampered by the te- 
nacity of outmoded concepts; that it has supplied 
the peoples of the world with their needs for petro- 
leum products in the times, places, and forms de- 
sired; and that it has met its social obligations as a 
constructive industry and a good citizen in spite of 
widespread public suspicion and misunderstanding 

Looking ahead to its second century, oil can see 
many new problems and new challenges 

The world’s requirements for mechanical energy 
certainly will grow, and doubtless faster in many 
other places than in the United States But how 
much of this demand will be supplied by oil and 
gas, and how much by other sources of power? 
What volume of new petroleum reserves will be 
found, and in what parts of the world? Will the 
United States retain its position as the leader in the 
world’s oil industry? How will the various nations 
manage their petroleum resources and their oil in- 
dustries? What demands and restraints will the public 
impose on this vital business? 

Of this much the industry was certain: Through- 
out its first 100 years it had never lost its self- 
confidence, its resourcefulness, its ability to adapt to 
crushing disappointments and to beckoning oppor- 


tunities. These it would retain, come what may the 


next 100 years 
Such is the profile of the industry, the salient 


features and forces of oil’s first century. The pre- 
ceding pages have painted the highlights with a broad 
brush. The sweep of technological progress is de- 
tailed in other sections of this Petroleum Panorama. 
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( “ol Drake’ s epochal discovery was still 


an event of the recent past when a smal! 


group of oil men of similar vision joined 





together to form The Ohio Oil Company. 
During the ensuing seventy-one years we 
have sought always to direct the flow of 
our effort into the mainstream of petro- 


’ ° ° 
leum S progress and service to America. 





THE OHIO OIL COMPANY 


DEDICATED TO PROGRESS IN PRODUCTION « TRANSPORTATION «+ REFINING « MARKETING « RESEARCH 
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We make it our business to know 
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BRANDT 
More and more businessmen are discovering that Bank of Texas helps their firms prosper. 


Personalized Banking teams up with our practical experience in all phases of the oil econ- 


omy so that we can meet your every credit requirement promptly. 





Call CA 4-6611 or write us today for the informative YOUR 
BUSINESS economic letter, provided free by Bank of Texas as a 


service to the business community. 
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increase 


in the use of Utility Electric Power 





New survey shows a strong ten year 
trend to purchased electric power in 
all phases of the petroleum industry. 


A poll of 20 public utility networks deliver- 





ing power to major well pumping and 
gathering areas, pipeline stations, and re- 
fineries show that the total kwh, now in 





billions, has more than tripled in the last 


ten years. Furthermore the trend is stronger 








as the years progress. 


This is indicative of the strong preference 





among oil men for dependable utility elec- 


tric power. It is an endorsement for the 
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ance in purchased power . . . the utility 


58 DOMESTIC power that serves you better automatically. 

CRUDE CAPACITY 

UP 49% . Ta? . . 

Call your nearest Utility Electric Power 

1958 pomEsTIC Company or write us for details 

Oll PRODUCTION 
UP 30% 























, 4 7) 
‘ Teare based Ole Cre + Tower 
JAVED 11ONEY, AM CWED, ratnltnance 


and dered You Aller aut matically 


Petroleum Electric Power Association 


P.O. BOX 35006, DALLAS 35, TEXAS 
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This is our new 
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corporate face... 


It is now in a newer form than our classic Worthing- 
ton ‘‘wings’’, but it still represents to our customers, 
suppliers, and all who deal with us a most prized 
asset: our good name. 

We changed our trademark for this reason: it is 
superior in recognition values and qualities to our old 
mark. We change our products and designs for the 
same reason. We change for the better, as each day 
we learn more and adapt our new knowledge to our 
existing products and organization. 


This vigorous new ‘‘W’”’ is as modern as Worthington 
itself, and it is symbolic of our reputation for qualities 
which make Worthington and Worthington products 
outstanding in performance, reliable in operation, 
trusted in every market place in the world. 

And while this is our new ‘‘face’’, we take pride 
in recognizing in it the strength of our experience 
and skills. It is our good name. 

Worthington Corporation, Harrison, New Jersey. 
In Canada, Worthington, Ltd., Brantford, Ontario, 


WORTHINGTON 


NEW decentralized operation 
Each division is a separate busi- 
ness featuring integral application, 
manufacturing, and engineering 
staffs. Customer benefits from this 
concept include flexibility, author- 
“do-it” levels, faster service, 


NEW sales organization 
Separate internal organizations de- 
signed specifically to serve both 
direct sales and distributor sales 
This business concept emphasizes 
the importance of gearing every 
phase of Worthington’s Marketing 
customer needs 


ity at 


Division to and efficient business dealings 
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NEW emphasis on research 


10 major laboratories keep Wor- 
thington in leading product posi- 
tion, abreast of fast-changing needs 
of its customers. Worthington 
spends about twice as much on 
research and development as the 


NEW products and lines 


Worthington added 
products to its broad line 


Lately has 
many 
of power service equipment, such 
as automatic electronic, pneumatic 
and hydraulic controls, centrifugal 
expanders, rotary compressors and 


electrical distribution systems average industrial company 








FOR THE FIRST TIME IN A CENTURY... 


the oil and gas industry has a symbol 








JOE ROUGHNECK 
Heart of the Oil and Gas /ndustry 


Storied, dynamic symbol of the fabulous petroleum industry 
is the roughneck ... whether he’s in the field or whether 
he has come up through the ranks to head his company. 
Lone Star Steel doffs its tin hat to Joe Roughneck as a salute 
to those pioneers of yesterday, today and tomorrow, whose 
perseverance and courage have made, and will continue to 


make our nation the world’s leader in petroleum. 


Lis 
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NEW KERR-McGEE BUILDING AT OKLAHOMA CITY... 
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If you are buying groceries for a 


growing boy, you well know the size 


of his appetite. 

But this is nothing compared with 
what his appetite will be—for energy. 

Actually, our nation’s “““energy ap 
petite” is expected to double within 
the next 35 years. How comfortably 
and securely future generations of 
Americans live depends primarily on 
our non-renewable 


supplemented 


how successfully 
fossil-fuel reserves are 


by other energy sources. 


This was the central fact behind 
Kerr-McGee’s decision to 
more than an oil company. 
today in the energy business. 


We are 


Rising from the plains of the great 
Southwest with its deeply ingrained 


become 



































PUleLS POR Vile PUL 


Kerr- McGee 


building represents a new outpost on 


pioneer heritage, the 


the energy frontier. In the forefront 
of the ranks of “pioneers” challenging 
this frontier are Kerr-McGee geolo 
engineers—technical 


gists, chemists, 


experts of all kinds—dedicated to the 
development of FUELS FOR THI 
FUTURE. 

And because Kerr-McGee’s sights 
are on tomorrow, we bring you better 


yroducts* today. 
I 


KERR-McGEE OIL INDUSTRIES, INC. 
OKLAHOMA CITY, OKLAHOMA 


*TODAY Kerr-McGee’'s resources 
facilities and spirit of service ar: 
available to you in Deep Rock petroleun 
products ... at independent servici 
stations displaying the blue-and-yello 


Deep Rock siqn 


1958 by Kerr-McGee Oil Industries Inc 


Caamnanc) 


f 
J 
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asphalt 
pipe wrap 
potash 


gorsoline 
lubnicents 
fuel oil 


solvents 
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the Oklahoma land run... years before Spindletop 


He were Te! 


The people depicted in our world-famous “Birth of Oklahoma” mural are 
Pioneers. With this same surging vitality, First of Tulsa has earned the title of 
“The Pioneer Oil Bank.” 


In 1895, just six years after the Sooner State’s most famous 

land run, First National opened its doors. Soon, America’s infant oil industry 

had spread from Titusville to Indian Territory. And with the opening of the prolific 
Cushing Field came oil prominence for Oklahoma and nearby Tulsa. 

It was then — as the U. S. felt World War I approaching — that First of Tulsa 
originated the oil financing methods which are such a 

vital part of the industry today, and became THE PIONEER OIL BANK. 


First National is proud of — and works hard to preserve — its reputation with 
oilmen. For here at First, we feel this kinship with the pioneers of the American 
petroleum industry is the very backbone of our rapid growth and continued success. 





THE FIRST NATIONAL BANK 
AND TRUST COMPANY OF TULSA 
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Another Industry where General American works 


As it comes from the ground, oil is 
almost useless. But, stored, moved, 
created into new products—oil 
becomes energy, color, lubrication, 
medicine 

General American works with 
petroleum companies to bring oil in 
its various forms to you. General 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street * Chicago 90, Illinois 


American engineers design new kinds 
of tank cars for corrosion-free ship- 
ment. Research men find new ways 
to store oil and reduce vapor losses 

. saving precious volatile liquids. 
Development men build terminals 
to meet the expanding public de- 
mands. While technical experts en- 


gineer processing equipment that 
anticipates tomorrow’s needs. 

If you have a problem in your 
field that calls for new thinking in 
the processing, shipping or storage of 
raw materials and finished products, 
call us. You'll find . . . Jt pays to 
plan with General American. 


offices in all principal cities 








rr 








Pees 
ovens a 


* 
a 
r 


2 >; 





RESS 


’ 
x 


\e/ 
ao 
_ 
re 
— 
~ 

—_ 
= 
&, 
— 


~ 
I 
a 


I 


PROL 


ald 
4 
4 


E 






































PETROLEUM PROGRESS AND A. O. SMITH 











EEINING AND PE'TRO-CHEMICALS 








7s 2 Tre he 


PRESSURE VESSELS 
Utilizing advanced metallurgical and tabri ~ 


cating techniques, A. O. Smith instituted 
the radical but practical MULTI-LAYER 


construction for pressure vessels. Through 





construction involving welded wrap 

around lavers of sheet steel, these vessels 

offer substantial savings in overall weight $ 

while conforming to safety factor standards 
At present, A. O. Smith is designing 


MULTI-LAYER pressure vessels ranging 


1,000 psi. 








up to 














WELDING <—<™ 


rt specia ed nature Tt ret ind processing plant 
for a spe ed ap} n and inte 
We a ist have pe i t a é 
pressure, to corrosion lo this end, A. O. Smith has deve 
oped al exceptional line of high pressure ind stainless stee 
electrodes 
In addition, A. O. Smith has refined the concept of n 
tiple operator welding developed basic power source 
that serve as many as 40 welders fror i single powe 
source while permitting individua nt provide grea 
savings In equipment ind per t handsor 


sa gs in welding equipment ma tenance 
































































ELECTRIC MOTORS —™ 


ro meet consistently rising high-pumping standards — for 
moving water as well as all types of petroleum products 

\. O. Smith has engineered a line of unusually reliable and 
safe, vertical, hollow-shaft turbine pump and horizontal 


notors. The former are available in ratings from 1 to 700 


hp with mechanical and electrical modifications to meet 


il pecific requirements. Horizontals are available for in 


floor or outdoor installation range from to SOO hp 


HEAT EXCHANGERS 


Thermal dynamics is an impressive term. At A. O. Smith 


in impressive project. The heat exchanger specialists 


from pure research through practical production have 
ventured far beyond the realm of ordinary heat transfer 
itilize both common and so-called “wonder metals to pro 
ide customized units to meet any specific requirement 
Before instituting any purchase of heat exchangers you 
ysught to check with the A. O. Smith grou Save ourself 


time and avoid maintenance and operational headache 
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thanks to Burkay water he iters produced by A. O 





Smith, service station operators can count on vear-round 
ir Washing’ business to increase their profits. These safe 
ympact floor or overhead mounted units provide i col 

ime otf (HK) water is its needed i1low stations 
» keep the washing business moving without letup. It 


ne more example of how A. O. Smith analyzes a 


lust 5 needs, arrives at products to meet them effi 


PLUS PRODUCTS WE MAKE TO HELP MAKE Y 














YOUR MARKET 





petroleum marketeers have been able to 

wing a new, high degree of automation to their operations — from in 

ning products to terminal to loading rack to ultimate customer 

only do these meters print an accurate, incontrovertible record 

f every transaction, in effect act as automatic bookkeepers, they 

also allow high speed transfer that means ability to service more 

trucks at the loading rack it unloading stop time when trucks 
ike final deliver 






so 
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METERS 


With A. O. Smith meters | 


Both directly and indirectly, A. O. Smith has a substantial 
role in the development and production of products de- 
pendent on the petroleum industry's output. To mention a 
few, A. O. Smith has produced over 60 million auto frames 
... millions of domestic Permaglas gas water heaters... 
and even fuel tanks and other components for aircraft and 
vehicles of the coming space age. 
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PETROLEUM PROGRESS AND A. O. SMITH 


RILLING AND PRODUCTION 





o-%2 CASING FOR HIGH COLLAPSE STRENGTH 


A. O. Smith has developed S-95 casing for exceptionally high collapse strength 
Designed for deep wells, S-95 casing stems from a combination of basic research 
continuing applied research and a unique fabricating method 

By a mechanical cold-working process, A. O. Smith S-95 casing achieves a high 
degree of compression yield strength which results in a corresponding increase in 


lapse strength of the casing 


METERS 


lhe two photos at right highlight A. O. Smith’s development of meters 
ind accessories to meet changing procedures in practically all types of 
production. The near photo shows a packaged, skid-mounted lease auto 
matic custody transfer unit including meters, printers, set-stop counters 
and related equipment. With it — producers, lessees, pipeliners and gov 
ernment get a printed record of all transactions. Further, it eliminates 
the need for space-consuming field storage tanks and in some cases 
tanks for hand gauging permits direct transferral from lease to pipeline 
At the far right, A. O. Smith high-pressure meters audit distillate pro 
duction provide an exact accounting of delivery 








wells located 


commercial electri owe! 
onstruction and mai OLUME WATER HEATERS ELECTRIC MOTORS 
iains, basically, ¢ oO or ¢ : 
n welders. A. O. Smith o Phe problem of increasing barrel-per-day In checking over the most modern and 
ine of air or liquid-c ' delivery from heavy crude wells was efficient drilling operations, you'll dis 


welders which. in addition t¢ ' solved by circulating hot water through cover that A. O. Smith motors parti 


upwards of 500 amps of de \ a heat exchanger installed at the bottom ularly for unit pumpers and water-flood 


urrent, are also equipped to do of the well pumpers — are rapidly gaining almost 


of auxiliary power jobs \. O. Smith Burkay high volume water universal acceptance. These standard 


O. Smith has developed an ¢ heaters supply all the hot water needed motors are tailored to the job provide 
, for this application. The overall system the necessary 


Cl 


ne of hard-surfacing a legree of dependability 


, : " . ‘ supplies constant-temperature water or and low maintenance resistance to 
ensile electrodes to simp 


repair of construction a solutions 24 hours a day automatically the rigors of “out in the open” operation 
modulates supply to compensate for vary And they're available for practically any 


f ing conditions. These units operate o type of operation to 800 hp 


pes 
either natural or LP gas 
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PETROLEUM PROGRESS AND A. O. SMITH 
>) a Th 
= IPELINE 
LINE PIPE 
I ()} vears A. O. Smith line pipe has always been manufactured to a 
h standard of quality, precisely controlled at every step of productiot 
Ove (W0) miles of A. O. Smith flash-welded line pipe have beet 
placed in service since 1928. Of the major, large diameter pipe lines, f 
e transmission of oil and natural gas, a very substantial percentage | 
een built, wholly or in part, of A. O. Smith pipe 

















LARGE OR SMALL, LOW- OR HIGH-PRESSURE POSITIVE DISPLACEMENT METERS 


Recognizing the highly specialized engineering requirements of 
ery pipeline metering operation, A. O. Smith has the facilities 
d the experience to provide the exact meter needed for any 


om the largest to the smallest line — at any stage of the way 


! 1ddition to accurate re ding of all throughput these 


ters are designed to ope with specifi load requirements Fur 


ner nm many cases, they provide outstanding economies by 


WELDING 


Forerunners of the many product contributions to petroleum 
progress made by A. O. Smith were line pipe, welding electrodes 
ind machines. With this dual background A. O. Smith is particu 
larly well equipped to supply and recommend the proper field 
electrodes and machines for pipe line construction. Air and liquid 

led gas drives combined with more than 80 different field tested 
electrodes are only a part of A. O. Smith's line which also includes 


the industry's most comprehensive 





rouping of ac and de trans 
\ former type welders, automatic and semi-automatic processes 


eliminating tankage for measurement purposes, cutting breathing 
losses, permitting direct throughput 

The scope of A. O. Smith's ability to provide meters for every 
pipeline requirement is indicated by the range of standard A. O 
Smith meters — from 20 gpm to over 10,000 barrels per hour! 


ELECTRIC MOTORS 


As a leading supplier of motors to the “blue chip” pump manu 
facturers, A. O. Smith is “well” qualified to supply motors for all 
types of pumps — for transmission, for collateral uses such as ex 
ternally mounted power for compressors. Further, there's a wide 
choice of motors designed to resist adverse weather, dust and cor 
rosion conditions usually found around gathering stations, booster 
stations and other pipeline installations 

































PETROLEUM PROGRESS AND A. O. SMITH 


Bulletins are available 
for any of the products 





mentioned — 





=o ae ) RSEARCH 
NEVER CEASES 


CASING 


e ELECTRIC MOTORS 


The A. O. Smith science building, shown, has 
been and is one of the nation’s top-« ommand 
headquarters in the development of new 
principles, products and their applications. Few 
corporations in the land offer such a balanced 


e GASOLINE PUMPS 


program — from pure research to practical e HEAT EXCHANGERS 
analysis from metallurgy to thermal dynamics 
from electricity to electronics from 
theoretical computations to physi al testing © LINE PIPE 


The progress ol \. O. Smith from a bicycle 
frame shop long before the turn of the century to 


one of the nation’s leading corporations — is mute e METERS 
evidence of A. O. Smith’s investment in 
science ...dramatic proof of how A. O. Smith is 
synonymous with the phrase “Through e PRESSURE VESSELS 
research a better way.” 
Today, A. O. Smith is one of the nation’s and © WATER HEATERS 


world’s foremost corporations — with more 
than 13,000 full time employees, 13 plants, 
and sales or distributors offices throughout 
the free world 


e WELDING ELECTRODES 


¢ WELDING MACHINES 


Write direct for your 
copies or additional 


information 
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Through research J a better way 
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MILWAUKEE 1, WISCONSIN 


O. Smith INTERNATIONAL SA. Milw 
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Reproduced from Robert Hallock’s painting depicting oul exploration for 
The First National City Bank of New York's American industry series. 






Oul is Our Business Too! 






When men producing oil and gas need banking advice _ try for many years. Our Petroleum Department is 
or assistance they like to talk to people who speak staffed by men with long experience in oil and gas 





their language. That’s where First National City can production and its financing. They are here to serve 






help. Oil is our business, too!... whether it be financ- you—to provide you with guidance and creative 






ing oil field operations, refineries, or the pipelines that _ financial help. 
carry it to market. Working with local banks and Let us show you how First National City can serve 
investment bankers in the producing areas, First you. Our Petroleum Department, at 55 Wall Street, 







National City has served all segments of the oil indus- | New York, welcomes your inquiry. 





lhe FIRST 


NATIONAL CITY BANK 
of New York 


Head Office: 55 Wall Street 







73 Overseas Branches, Offices and Affiliates 77 Branches in Greater New York 








COMPLETE QUALITY LINES 


SINCE 1842 








Producers of valves, controls, regulators, 
fabricated piping and pipe fittings 


JEW YORK 17, N. Y 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH SUBSIDIARIES: # 
MBH VALVE & FITTID ) . ‘ 
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the bumblebee can't fly! 


Aerodynamics can prove its body is too bulky for its wings. But the bumblebee 
, 


doesn’t know it. So, every dream of Man is haunted. by the cry, “You know it can't be done.’ 


And every forward step is made by minds that didn’t know . . . and did it. 


From natural gas and oil... heat, power, petrochemicals 
that mean ever wider service to man. 


TENNESSEE GAS TRANSMISSION COMPANY 


AMERICA'S LEADING TRANSPORTER OF NATURAL GAS 


HOU ’ KAS 


PETROLEUM PANORAMA, 1859—1959 




















BORNRI 
IN THE 


FiELDS 


. and the year was 1910 — just a little more 
than fifty years after the drilling of the Drake 
well in 1859. Oil and gas production from well 
depths less than 1500 feet was still the rule rather 
than the exception. 


The place ... Tulsa . . . was a small Oklahoma 
town with a population of 8,000, in a state then 
only three years old. But Glenn Pool was here 
... and with it had come the demand for financing 
by bankers who knew Oil. 


So... in 1910 the National Bank of Tulsa was 
born as the Exchange National Bank when an oil 
group headed by Harry F. Sinclair and Pat White 
took over the Farmers National Bank. Here were 
oil men who understood the problems of produc- 
tion and financing and who built the bank’s serv- 
ices around a growing industry's needs. 


Much has happened between 1910 and 1959 — to 
the petroleum industry, to Tulsa, and to the bank 
that was “born in the oil fields.” The small town 
of Tulsa eventually became the Oil Capital of the 
World. The bank for many years has been known 
as the Oil Bank of America. 


During its historical progress, the Oil Bank of 
America has absorbed other financial institutions— 
and acquired its present name, National Bank of 
Tulsa, in 1933. 


From a two-story building to a block long 27-story 
building . . . from a small bank with deposits of 
a few million dollars to a financial institution now 
larger than over 999 of the commercial banks in 
the nation . . . from a handful of employees to a 
personnel in excess of 500... these are some of 
the outward signs of growth. 


Measured by even more enduring standards, the 
National Bank of Tulsa has proved its ability to 
meet the tremendous challenge of providing sound 
and diversified financing for a truly great industry 
— petroleum — across the land and overseas. It has 
at the same time, of course, expanded its services 
to meet the demands of other industries, small busi- 
ness and thousands of depositors. 


Through growth has come progress. The National 
Bank of Tulsa will continue to measure its own 
progress by our increasing ability to meet the 
needs of those we serve. We sincerely look for- 
ward to that opportunity. 


NATIONAL BANK OF TULSA TULSA. OKLAHOMA Member Federal Deposit Insurance Corporation 
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The Drake well at Titusville, Pa., was drilled in 1859 
by a six-horsepower engine housed in this ramshackle 
structure, above. This marked the beginning of the 
petroleum industry. TODAY — From derricks such as 
this Sunray drilling rig in Oklahoma, oil men are 
drilling close to 52,000 wells a year for future needs 
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This early refining unit, above, built in 1876 at New- 
hall, Calif., produced illuminating oil and kerosenes 
from old wells on Sunray properties. TODAY — 
Multi-million dollar refineries such as this D-X Sunray 
plant at Tulsa, utilize advanced techniques to unlock 
a thousand-and-one petroleum products for many uses 


SUNRAY PANORAMA 


integrated 
refining 


Sunray Mid-Continent Oil Co. is an 
engaged n the exploration, pr duction 
ng of oil and its products 
states, California, Alaska 
eign countries 

It is the largest integrate - 
Tulsa Vil ( ap tal f the World 

Sunray Mid- Continent itself, as the parent 
responsible for over-all administrative operations 
exploration and production of oil and natural gas 

O-X Sunray Oil Co., Sunray Mid-Continent 
sidiary, handles the company’s 
ations 

Mid-Continent Pipe Line Co. 
for pipeline crude supply 

Affiliated companies are 
Christi, Texas, 
Inc., a product 
River at Memph 


Canada, Venezuela, and 


$ a subsidiary 


pipeline from Oklahoma t 


| company headquartered in 


company 


and for the 


principal 
refining and marketing oper 


Suntide Refining Co., 
and Oklahoma Mississippi River Products Line, 
the M 


orpus 


ssippi 


company 
and market 
n 19 mid-continent and mid-south 
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Early oil fields were often muddy jungles of close- 
packed rigs, uncontrolled gushers, and steaming boil- 
ers, above. TODAY — Sunray’s fields are as neat and 
orderly as a factory production line. Uniform spacing 
and modern production methods conserve mineral energy 
and surface landscape; guarantees maximum field life. 
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PANORAMA 


OF PROGRESS 


WOREING FOR PROGRESS 
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In this flimsy ‘flying machine’, - its crude gasoline Early “filling stations”, above, did just what the 
Orville and Wilbur Wri it pioneered the be- name implies: provided ‘ “refills” of fuel and lubricant 
of the day in the early 1900's. TODAY, D-X Sunray ginning of modern aviation, above. TODAY — the for the eariy autos. TODAY'S motorists demand — 
tank trucks carry thousands of gallons; deliver petro- aviation and petroleum industries now stand on the and get — wider a of products and services, a 
leum products to service stations, industry, home, and threshold of the rocket age. Sunray’s D-X Boron far higher standard of quality at typical D-X Sunray 
farms with swift efficiency and a maximum safety. gasoline is called the motor fuel of the future! service stations now dotting the highways of America. 
Vv 


Piodding horses and creaking tank wagons, above, 
with a capacity of about 200 gallons, were the order engine, 
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Here’s dependable all-weather power 


Louis Allis vertical motors are designed for outside petroleum installations 


Here’s a pump drive keyed to match the particular 
specifications of the petroleum industry. 

Louis Allis vertical solid-shaft motors are explosion- 
proof for operation in hazardous locations, and cor- 
rosion-resistant to ward off both the etching acids 
in cat-cracking plants and the corroding action of 
salt spray at sea-exposed installations. 


Tough, impervious insulation plus well-designed 
fully-enclosed construction give ample protection 
against weather, including dust- or rain-storms. 


MANUFACTURER OF 


ELECTRIC MOTORS AND ADJUSTABLE 


These motors are no problem for maintenance men, 
either. Easily mounted and wired up, they require 
little care afterwards. Tested quality bearings and 
ample lubrication reservoir keep them trouble-free. 
The locked bearing construction assures long life. 


Louis Allis has a complete line of Explosion-Proof 
motors, with speeds to 3600 rpm., and sizes up to 
600 hp. Ask for Bulletin 800 at your nearby Louis 
Allis District Office or write The Louis Allis Co., 
449 East Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 


SPEED DRIVES 


THE OIL AND GAS JOURNAL 
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Progress 
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fk] MILESTONES 
of PROGRESS 


have had a far-reaching effect 
on the petroleum industry 


1860 


The A.S. Cameron Steam Pump 
Works, which became a part of Ing- 
ersoll-Rand in 1909, began manu- 
facturing reciprocating steam pumps 
in 1860. Many of these early pumps 
aided the petroleum industry during 
the first half century of its mush- 
rooming growth 


Simon Ingersoll created the company's 
first steam-powered rock drill 


I-R compressor-building experience 
began in 1872, and ever since the 
company has continued to set the 
peace in compressor design 


This steam-driven angle-type multi- 
stage compressor, built for the manu- 
facture of liquid oxygen, was dis- 
played at the World's Exhibition in 
Paris in 1900 


The first portable compressor was this 
oil-engine-driven horizontal unit 


First direct-connected synchronous- 
motor-driven compressor 


First centrifugal compressor for air at 
90 psi, powered by an I-R steam 
turbine 


First Ingersoll-Rand centrifugal pump 


America's first automatic plate valves 
for compressors — the famous I-R 
Rogler valves 


First oil-engine compressor engineered 
as an integral unit. This machine 
introduced solid fuel injection 


These 4500-psi 6-stage compressors 
have been handling hydrogen and 
nitrogen since the birth of the am- 
monia synthesis industry 


Centrifugal pipeline pump developed 
by I-R in 1928 I-R introduced 
industry's first mechanical shaft seal 
for this service 


Great numbers of ‘"XOB" compres- 
sors were vital in world's biggest oil- 
field development — the ies 
district in Texas. 


equipment for EXPLORATIO 





Downhole Drill 


A revolutionary, heavy-duty 
percussion drill that goes right 
down the hole with the bit—de- 
livers full striking power at the 
rock face. Can be used on any 
rotary rig for faster well drilling 
wherever hard rock is encount- 
ered 


Compressors for Field Services A 


Ingersoll-Rand builds many types of compressors for gas lift, 
gas gathering, and other services that require tough, heavy-duty 
units which can be moved from one location to another. Shown 
here is a 4-cycle, V-angle I-R gas-engine compressor as ‘“‘pack- 
aged"’ by J. B. Beaird Co. Below it is a 160-hp horizontal ESH 
compressor as “‘packaged”’ by Wilson Supply Co 


Axi-Compressors * 


Utilizing the axial-flow, posi 
tive-displacerm ent principle, Ing 
ersoll-Rand Axi-Compressors 
handle air or gas smoothly with 
out oil contamination. Ideal for 
boosting gas pressure on wells 
and for increasing scavenging 
capacity of 2-cycle gas engines 
Available in capacities to 12,000 
cfm at up to 15 psig 


Centrifugal Pumps 


Ingersoll-Rand centrifugal 
pumps are available in sizes and 
capacities to meet all require- 
ments for water flooding, water 
supply and cooling water service. 
Photo shows four I-R centrifugal 
pumps driven by I-R gas engines 
on an oil-field water-flooding 
project 





DRILLING and PRODUCTION 


Air-Drilling Compressor Plants 


Completely self-contained, skid-mounted compressor plants de- 
signed especially for air drilling; they include continuous-duty 
I-R two-stage balanced-design compressor, diesel or gas-engine 
drivers, and combination forced-air cooler all on one highway- 
width skid. 


Gas-Engine Compressors 


Shown here are eight SVG compressors on gas gathering service 
in a large oil field. Ingersoll-Rand builds 4-cycle V-angle gas- 
engine compressors from 120 to 2000 hp. Their smooth, long- 
run operation through a wide range of loads and speeds makes 
them especially suitable for production services. 


Centrifugal Compressors 


Large volumes of gas for repressuring and conservation can often 
be handled to best advantage by Ingersoll-Rand centrifugal com- 
pressors. Units can be supplied for any desired pressure and 
capacity and any type of drive. Installation shown above in- 
cludes 12 gas-turbine-driven I-R centrifugal compressors in 
series-tandem arrangement for injecting up to 300,000,000 cu. 
ft. of gas per day at 1800 psig into underground oil reservoirs, 
increasing oil recovery and conserving natural gas for future use. 





Barrel-type hot-oil charging pump for 
refinery service. 


First compressor for 15,000 psi pres- 
sure on commercial scale (steam 
driven). 


First centrifugal gas pipeline com- 
pressor, “canned” with motor, was 
this 3000-hp 6-stage unit. 


Water-vapor refrigerating units. 


Famous “XVG", first to combine 
multi-cylinder V-angle gas-engine cyl- 
inders with horizontal compressor cy!- 
inders in single integrally-cast frame, 
revolutionized the industry. 


First compressors with non-lubricated 
cylinders for oil-free air. 


I-R impact wrench provided torque 
without kick or twist to operator . . . 
was forerunner of today's wide line 
of Impactools. 


Famous Channel Valves for I-R com- 
pressors — a design completely dif- 
ferent from any other in use to this 
day. 


Complete line of vertically-split cen- 
trifugal process pumps. 


First 3000-psi pump (barrel type). 
Centrifugal hot-gas circulator. 
First Auid cat-cracker main air blower. 


Introduction of Carset Bit (with tung- 
sten-carbide inserts) for rock drills. 


First high-pressure (approximately 
750 psi) natural-gas pipeline cen- 
trifugal compressor. 


First pene gas compressor for 
catalytic cracking service. 


The Gyro-Flo — first portable rotary 
air compressor. 


First turbo-charged gas-engine com- 
pressor — 2000-hp, 4-cycle, V-angle 
KVS. 


Built for oil-field repressuring, this 
was the first centrifugal compressor 


for 2000 psi. 


Down-the-hole percussion drill for 
rock-breaking and well-drilling fol- 
lows the bit right down the hole. 


First compressor built for 35,000-psi 
pressure on a commercial scale. 


6000-hp HHE — first reciprocating 
electric-driven process compressor of 
such size in operation. 


Highest-pressure centrifugal pump — 
6500 psi. 





Ingersoll-Rand equipment 


FR MILESTONES for PIPELINES 
of PROGRESS Pipeline Drilling Ri 


have had a far-reaching effect and Gyro-Flo Compressors 


. The I-R Dual-Drill Rig shown here, suspended from a boom cat, 

on the petroleum industry is especially designed to speed blast-hole drilling in pipeline con- 
struction, sinking two holes at a time in any desired pattern. 

Completely mechanized Hydra-Boom Drilling Rigs are also 

available. Ingersoll-Rand Gyro-Flo portable rotary air compres- 

sors, in sizes to 900 cfm, provide dependable, low-cost air power 


1860 The A.S. Cameron Steam Pump with either type of rig. 

Works, which became a part of Ing- 
ersoll-Rend in 1909, began manu- 
facturing reciprocating steam pumps 
in 1860. Many of these early pumps 
sided the petroleum industry during 
the first half century of its mush- 
rooming growth 


Simon Ingersoll created the company's 
first steam-powered rock drill 


I-R compressor-building experience 
began in 1872, and ever since the 
company has continued to set the 
peace in compressor design 


This steam-driven angle-type multi- 
stage compressor, built for the manu- 
facture of liquid oxygen, was dis- 


layed at the World's Exhibition in 
Pane in 1900 


Gas-Engine Compressors A 


Above are two of five 2000-hp turbocharged KVS compressors 


The first portable compressor was this 
at work for a large gas transmission company. Ingersoll-Rand 


oil-engine-driven horizontal unit 
builds 4-cycle V-angle gas-engine compressors in sizes from 120 
to 2000 hp for all types of service. These heavy-duty units are 
built to stay on stream continuously and operate economically 
First direct-connected synchronous- : 


motor-driven compressor with minimum maintenance 


First centrifugal compressor for air at 
90 psi, powered by an I-R steam 
turbine 


First Ingersoll-Rand centrifugal pump 


America's first automatic plate valves 
for compressors — the famous |-R 
Rogler valves 


First oil-engine compressor engineered 
as an integral unit. This machine 
introduced solid fuel injection 


These 4500-psi 6-stage compressors 
have been handling hydrogen and 
nitrogen since the binh of the am- 
monia synthesis industry 


Centrifugal pipeline pump developed 
I-R 1928 I-R i . 
By > a rs Centrifugal Pipeline Pumps A 


industry's first mechanical shaft seal 

for this service For service on both product and crude-oil pipelines, Ingersoll 
Rand makes a complete line of single and multi-stage centrifugal 
pumps. They are available for a wide range of capacity and pres 


Great numbers of “XOB" compres- 
sure requirements with gas- or oil-engine, combustion gas tur 


sors were vital in world's biggest oil- 
field development — the Testes bine or motor drive. Installation above shows three Ingersoll. 


district in Texas Rand Class RT pipeline pumps in a Midwestern pumping station 





Centrifugal Compressors A 


Designed especially for natural gas transmission service, I-R 
centrifugal pipeline compressors are based on 28 years of ex- 
perience in this specialized application. Ingersoll-Rand has 
pioneered in the development of centrifugal gas compressors for 
higher and higher pressures and capacities. Unit shown above 
is one of 12 installed on a large natural gas pipeline. Each com- 
pressor is rated 6400 cfm at 798 psig, and is driven by a 5000-hp 
combusticn gas turbine 


Gas-Engine Generating Units 


Ingersoll-Rand V-angle 4-cycle engines, built in sizes from 200 
to 2000 hp, are the natural choice to generate a-c power for 
transmission stations due to their smooth, trouble-free opera- 
tion. Installed with I-R gas-engine compressors, economy is 
further extended by parts interchangeability and similarity of 
operation and maintenance. 


Barrel-type hot-oil charging pump for 
refinery service. 


First compressor for 15,000 psi pres- 
sure on commercial scale (steam 
driven). 


First centrifugal gas pipeline com- 
pressor, ‘‘canned"’ with motor, was 
this 3000-hp 6-stage unit. 


Water-vapor refrigerating units. 


Famous “XVG", first to combine 
multi-cylinder V-angle gas-engine cyl- 
inders with horizontal compressor cy!- 
inders in single integrally-cast frame, 
revolutionized the industry. 


First compressors with non-lubricated 
cylinders for oil-free air. 


I-R impact wrench provided torque 
without kick or twist to operator. . . 
was forerunner of today's wide line 
of Impactools. 


Famous Channel Valves for I-R com- 
pressors — a design completely dif- 
ferent from any other in use to this 


day. 


Complete line of vertically-split cen- 
trifugal process pumps. 


First 3000-psi pump (barrel type). 


Centrifugal hot-gas circulator. 


First Auid cat-cracker main air blower. 


Introduction of Cerset Bit (with tung- 
sten-carbide inserts) for rock drills. 


First high-pressure (approximately 
750 psi) natural-gas pipeline cen- 
trifugal compressor. 


First iar gas compressor for 


catalytic cracking service. 


The Gyro-Flo — first portable rotary 
air compressor. 


First turbo-charged gas-engine com- 
pressor — 2000-hp, 4-cycle, V-angle 
KVS. 


Built for oil-field repressuring, this 
was the first centrifugal compressor 


for 2000 psi. 


Down-the-hole percussion drill for 
rock-breaking and well-drilling fol- 
lows the bit right down the hole. 


First compressor built for 35,000-psi 
pressure on a commercial scale. 


6000-hp HHE — first reciprocating 
electric-driven process compressor of 
such size in operation. 


Highest-pressure centrifugal pump — 
6500 psi. 





Ingersoll-Rand equipment for 


IR MILESTONES PROCESSING and REFINING 
of PROGRESS lh) aensiing 


have had a far-reaching effect 
on the petroleum industry 


1860 The A.S. Cameron Steam Pump 
Works, which became a part of Ing- 
ersoll-Rand in 1909, began manu- 
facturing reciprocating steam pumps 
in 1860. Many of these early pumps 
aided the petroleum industry during 
the first half century of its mush- 
rooming growth 

Reciprocating Compressors 

Ingersoll-Rand has built more reciprocating compressors fo 

Simon Ingersoll created the company's : process applications than all other manufacturers combined 

first steam-powered rock drill Hundreds of thousands of horsepower of I-R compressors ar 

at work on practically every commercial process service. The 
are built in sizes from 

I-R compressor-building experience La to 7500 hp, for pressur 

began in 1872, and ever since the / ; . : from vacuums to 35,000 

company has continued to set the J +) 

pece in compressor design t : : ae a, psi. Above are 3000-hp 

. 1 yy p ? HHE electric units han- 
dling hydrogen for desulfu- 
rization. At left are thre 

This steam-driven angle-type multi- ; gas-engine compressors 

stage compressor, built for the manu- with “NL” non-lubricated 

facture of liquid oxygen, was dis- f , , 

played at the World's Exhibition in . compressor cylinders re- 

Paris in 1900 cycling hydrogen, and be- 

low them is an XPV-NL 
steam-driven unit install- 
' ed outdoors on th 

The first portable compressor was this ae rn “a , it 

oil-engine-driven horizontal unit | ee 


First direct-connected synchronous- 
motor-driven compressor 


First centrifugal compressor for air at 
90 psi, powered by an I-R steam 
turbine 


: . Condensers and 
First Ingersoll-Rand centrifugal pump ! - Vacuum Equipment 


America's first automatic plate valves 
for compressors — the famous I-R 
Rogler valves 


First oil-engine compressor engineered 
as an integral unit. This machine 
introduced solid fuel injection 


These 4500-psi 6-stage compressors 
have been handling hydrogen and 
nitrogen since the birth of the am- 
monia synthesis industry 


Centrifugal pipeline pump developed 
by I-R in 1928 I-R introduced Ingersoll-Rand is one of the few manufacturers that builds a 


industry's first mechanical shaft seal complete line of vacuum-producing equipment including steam- 
for this service jet ejectors, reciprocating dry vacuum pumps, surface condensers, 

barometric condensers and auxiliaries. At left above is an I-R 
Great numbers of “XOB" compres- surface condenser in a refinery. At right above, a large steam- 
sors were vital in world's biggest oil- jet ejector exhausts gases and vapors at a chemical plant. I-R 
field development — the Bininole also builds water-vapor refrigerating systems for many applica- 
district in Texas tione. 





Centrifugal Blowers and Compressors & 


Ingersoll-Rand builds a complete line of Turbo-Blowers and 
centrifugal compressors for refinery services, for pressures to 
5000 psi and higher, capacities to 400,000 cfm and temperatures 
to 850°F. They are available in single and multi-stage with 
horizontally-split and vertically-split casings, for motor or tur- 
bine drive. Installation above shows an I-R cat-cracking Turbo- 
Blower rated 122,700 cfm (in background) and two I-R centri 
fugal compressors in series-tandem, handling 20,800 cfm of re 
finery gas. Below is an I-R vertically-split centrifugal com 
pressor handling hydrogen at 675 psi. All units shown are pow 
ered by I-R steam turbines. I-R builds turbines for condensing 
or non-condensing service in sizes to 20,000 hp and higher for a 
wide range of steam conditions and speeds 














entrifugal Process Pumps 


Ingersoll-Rand offers the most complete line of centrifugal 
pumps available from any single manufacturer. There is 
A size and type to meet the exact requirements of any 
process application to best advantage. Sustained high 
ficiency and maximum interchangeability of parts con- mn 
ribute to low operating and maintenance costs. Dim 


Photo at left shows two 
Ingersoll-Rand 300-hp 
solvent circulating pumps 
in a large refinery, han- 
dling glycol at 1100 gpm. 


Barrel-type hot-oil charging pump for 
refinery service. 


First compressor for 15,000 psi pres- 
sure on commercial scale (steam 
driven). 


First centrifugal gas pipeline com- 
pressor, ‘‘canned"’ with motor, was 


this 3000-hp 6-stage unit. 
Water-vapor refrigerating units. 


Famous “XVG", first to combine 
multi-cylinder V-angle gas-engine cyl- 
inders with horizontal compressor cy!- 
inders in single integrally-cast frame, 
revolutionized the industry. 


First compressors with non-lubricated 
cylinders for oil-free air. 


I-R impact wrench provided torque 
without kick or twist to operator . . . 
was forerunner of today's wide line 
of Impactools. 


Famous Channel Valves for I-R com- 
pressors — a design completely dif- 
ferent from any other in use to this 
day. 


Complete line of vertically-split cen- 
trifugal process pumps. 


First 3000-psi pump (barrel type). 
Centrifugal hot-gas circulator 
First Auid cat-cracker main air blower. 


Introduction of Carset Bit (with tung- 
sten-carbide inserts) for rock drills. 


First high-pressure (approximately 
750 psi) natural-gas pipeline cen- 
trifugal compressor. 


First centrifugal gas compressor for 
catalytic cracking service. 


The Gyro-Flo — first portable rotary 
air compressor. 


First turbo-charged gas-engine com- 
pressor — 2000-hp, 4-cycle, V-angle 
KVS. 


Built for oil-field repressuring, this 
was the first centrifugal compressor 
for 2000 psi. 


Down-the-hole percussion drill for 
rock-breaking and well-drilling fol- 
lows the bit right down the hole. 


First compressor built for 35,000-psi 
pressure on a commercial scale. 


6000-hp HHE — first reciprocating 
electric-driven process compressor of 
such size in operation. 


Highest-pressure centrifugal pump — 
6500 psi. 








equipment serves the petroleum industry 


from OIL WELL to SERVICE STATION 


... with these other items playing 
a major role all along the line 


Air and Electric Tools 


In construction and maintenance of oil 
field, pipeline and refinery facilities 
and equipment, Ingersoll-Rand air and 
electric tools do hundreds of jobs faster, 
easier and at much lower cost. At left 
is a large air-operated Impactool re- 
moving nuts from a pressure vessel. 
Some other typical I-R air tools are 
shown below 


Air Starting Motor 
Air Digger 


Air Hoist Sump Pump 
Air Grinder Air Drill 


Starting-Air Compressors 
Ingersoll-Rand builds all on 
types and sizes of compres — 
sors for engine-starting air, 

for either heavy-duty or in 

termittent service. At right 

are two-stage water-cooled 

heavy-duty units. Air-cooled 

units are also available, and 

any type of drive can be pro 


vided 


Cooling-Tower, General and Bulk 
Service Pumps 


Below Group of Ingersoll-Rand 
Motorpumps handling liquid pe 
troleum products at a bulk distri- 
bution station These compact 
units, with motor and impeller on 
a common shaft, are suitable for a 


wide range of general services 


Above: Two Ingersoll-Rand Class 
APH vertical propeller pumps han 
dling cooling water for a refinery 


cooling tower 


DRILLING 
& PRODUCTION 


Compressors 
Gas & Diesel Engines 
Centrifugal Pumps 


OIL & GAS PIPELINES 


Gas-engine Compressors 
Centrifugal Compressors 
Centrifugal Pumps 


TANKERS 
Cargo, Boiler-feed 
& other Marine Pumps 
Steam Condensers 
Air Compressors 
Air Hoists 


PROCESSING 


Compressors & Blowers 
Centrifugal Pumps 
Steam Condensers 
Steam-Jet Ejectors 


BULK DISTRIBUTION i 
Centrifugal Pumps XS —p 


Compressors 


SERVICE STATIONS 


Air Compressors 
Air & Electric Tools 


CONSTRUCTION 

& MAINTENANCE 
1-R Portable Compressors, 
Rock Drills & Air Tools serve 
the industry all along the line. 





uN 

* 

! 
> 


etd 
tod 
r . ie PY. 
Wherever you look in the petroleum industry .. . at 


the well site, along the pipeline, at the refinery .. . 
you see impressive evidence of the Borg-Warner 
“design it better—make it better” tradition. 

You see it in the full line of tools . . . power units, 
tubing tongs, spiders, slips, scratchers, centralizers, 
hooks, elevators and other tools . . . from B-W’s 
Byron Jackson Tools. In the cementing, fracturing, 
acidizing, perforating and other well services pro- 
vided by Borg-Warner’s BJ Service. In the pipeline 
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pumps, hot-oil processing pumps and cooling pumps 
from Byron Jackson Pumps. 

It’s there, too, in B-W’s Morse Hy-Vo® chain 
drives, roller and silent chain, and “Timing” belts. 
And in Rockford Clutch Division’s power take-offs 
and heavy duty clutches for oil field applications. 

Each of these B-W products and services points 
up the advanced thinking, skilled engineering and 
fine quality that promise continuing Borg-Warner 
contributions to petroleum progress. 
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Design /t Better 
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Borg-Warner 


200 S. MICHIGAN AVENUE + CHICAGO 4, 


ILL. 
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Elevator-spider. 500-ton Capacity 
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Scratchers 


Centralizers 


1% 


Tong dies 
Kelly bushing 
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Oil field pumps 


© Casing protectors 


Pipe wipers 





Pneumatic power unit 











Power tongs 


Hydraulic power unit 


Byron Jackson Tools, inc. 
A SUBSIDIARY OF BORG-WARNER CORPORATION 


Hooks of all sizes FOR THE P.O. Box 2017A, Terminal Annex, Los Angeles 54, California « Cable: “BJTOOL” 
' NEWEST Export Address: 580 Fifth Avenue, Suite 510, New York 36, New York 
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«» Cementing «= Fracturing 


« Acidizing «= Perforating 


| A BORG-WARNER SUBSIDIARY 


« Wire Line Services 


} t Mid-Continent, G ( 


B) SERVICE, INC, LONG BEACH, CALIFORNIA * FORT WORTH, TEXAS {0 O° 


n, Rocky Mountain and ( 


Oil Well Cementing and Drill Stem Testing provided in Canada by B) Service of Canada Ltd. 











BYRON JACKSON PUMPS 





SM PROCESS PUMPS — Pumps for all types of fluid process handling — corro 
sive or non-corrosive to 800°F. Capacities to 5000 gpm, heads to 1900 feet 


There's a Byron Jackson centrifugal pump for almost every size, capacity 
and type pumping job in the petroleum industry. 

B] Pumps are engineered for all classes of refinery process handling... 
for cooling tower circulation, pipeline pumping, and drilling mud 
circulation ...for secondary recovery repressurizing, deepwell water 
supply, general purpose or booster pumping, and for many 

other specialized jobs. 

B] has developed many industry “firsts” in designing and building 
quality pumps, and today offers this experience and reputation with 
each BJ] Pump 


BYRON JACKSON PUMPS, Inc. 
A subsidiary of Borg-Warner Corporation 
P.O. Box 2017A, Terminal Annex, Los Angeles 54, California 


SINCE 1872 


SUBMERSIBLE PUMPS — For 
cooling water supply, booster or 
standby service. Both pump and 

motor operate completely 
submerged 

















Since 1872 


DOUBLE SUCTION HIGH SPEED 
PUMP — For gas turbine, high speed 
pipeline service with capacities to 
17,000 gpm, heads to 1700 feet 


DVMX MULTIPLEX — Multi-stage 
pumps for charge and pipeline 
service, for boiler-feed and all classes 
of medium to high pressure and 
temperature pumping 














ORDINARY CHAIN BREAKS when the side plate tires 


from repetitive loading and unloading during the cycle around 
the sprockets. But Morse H-E Roller Chain has a 95% higher 
endurance limit and outlasts ordinary chain by up to 5 to 1. 


“Tired Metal”. ..the bane of chain 





now licked by MORSE H-E 


Morse H-E Roller Chain outlasts ordinary chain by ; Chain Life: Morse High Endurance vs a Roller Chain 





T 


up to 5to 1... can save you thousands of dollars 
annually on tough drilling jobs 


S-N a Me Mons H-E Roller Chain 





Deep drilling puts chain under terrific loads and shocks 
until metal “‘tires,’’ and ordinary chain breaks. But a 
special process gives Morse H-E Roller Chain 95% 
higher endurance limit . . . up to 500% longer service life. 
This special process means Morse H-E Chain costs 
up to 10° more. Yet that’s a small price to pay for 
heavy-duty oil-rig chain that can save you thousands 
of dollars yearly in replacement costs and downtime. I 
For more information on the chain that licked the Number of Times Load is Applied ————-> 
“tired metal” problem, check your favorite supply N (number of cycles) 
store. Or write: MORSE CHAIN COMPANY, Dept. Red area: Under these chain loads, fatigue will break 
26-19, Ithaca, New York. Warehouses in Casper, ordinary chain . . . but not Morse H-E. 
Wyoming; Houston and Odessa, Texas; Farmington in eam Cation thees ead: Callens Ut beck enna 
and Hobbs, New Mexico. Export: Borg-Warner Inter- chain and Morse H-E. . . but Morse H-E will have operated 
national, Chicago 3, Illinois. 100% to 500% longer. 


S (stress) 


Increasing Chain Load ————$ >> 











IN POWER TRANSMISSION 
THE TOUGH JOBS COME TO 


*Trademark 


Visit Morse at the International Petroleum Exposition in Tulsa, May 14-23, Booth 14-16, Silver Lane 
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Long Life * Heavy Duty « Oil Field Type 
POWER TAKE-OFFS 


Eliminate Pilot Bearing 


Eighty five percent of all take-off failures that are 
caused by misalignment, lack of lubrication, overload 
and other reasons—stem from the pilot bearing. By 
eliminating the pilot bearing— in this Oil Field type, 
power take-off—ROCKFORD has reduced down-time 
to a minimum. 


Release and 
Main Bearings 
Lubricated 

for One Year 


The special, large 
Timken main bear- 
ings in the ROCK- 
FORD POWER TAKE- 
OFF are adjusted 
when assembled at 
the factory. They re- 
quire no further ad- 
justment — and run 
in a reservoir of 
lubricating oil that 
needs replenishment 
not oftener than 
once a year. The 
clutch throw-out 
bearing is lubricated 
for life and requires 
no further attention. 





Single or Double Plate « Organic or 
Morlife Gear Tooth Type Clutches 


ROCKFORD Oil Field type POWER TAKE-OFFS are 
furnished with single or double plate, gear tooth 
drive clutches—with organic or Morlife” cerametalic 
friction material. 


Replacement Parts Readily Available 


Wherever the Oil Production industry uses heavy 
duty clutches or power take-offs there is a 
ROCKFORD distributor conveniently close at hand to 
supply ROCKFORD Heavy Duty CLUTCHES, POWER 
TAKE-OFFS and replacement PARTS for numerous 
types and sizes of each. 


Main Bearings Are 40,000 Hour Type 


The Timken main bearings in this ROCKFORD Oil 
Field type POWER TAKE-OFF are calculated on the 
basis of 40,000 hours (5-10 Bearing Factor). These 
bearings are of ample size and capacity to give good 
service for the life of the engine. 


Handles 5,000 Pound Belt Loads 


This Oil Field type ROCKFORD POWER TAKE-OFF 
handles belt loads up to and including 5,000 pounds. 
Standard commercial sheaves can be used. You can 
add to the belt-load capacity of your equipment by 
specifying this ROCKFORD extra Heavy-Duty POWER 
TAKE-OFF. 








Outboard 
Bearings and 
Couplings Are 
Unnecessary 


The heavy-duty construction of ROCKFORD POWER 
TAKE-OFF bearing assemblies will handle side loads 
that formerly required out-board bearings—with 
hangers and flexible couplings. Shaft deflection is no 
problem with this power take-off—when the load is 
held within specifications. 


Your equipment will benefit from the longer life and 
better heat disbursal features of this ROCKFORD 
extra heavy duty POWER TAKE-OFF. Reduce the 
servicing time and increase the trouble-free work 
hours of YOUR equipment by specifying the Oil Field 
type ROCKFORD POWER TAKE-OFF. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD CLUTCHES and POWER |..." 
TAKE-OFFS. Contains diagrams of unique applications. Furnishes =" 
capacity tables, dimensions and complete specifications. 


ROCKFORD Clutch Division BORG-WARNER 


ommumme §=61 305 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Ill. 


GB0LE0C69 
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Borg-Warner Serves the Oil Industry 
through these Divisions and Subsidiaries 





BYRON JACKSON TOOLS, INC. 
Hooks, links, elevators and tongs, power- 
operated tongs, slips, elevators and 
spiders, hydraulic and pneumatic power 
units, portable air compressors, central- 
izers and scratchers, jet carriers for oil 
well perforating, drill pipe protectors, pipe 
wipers and other rubber products. 


BJ SERVICE, INC. Cementing, fractur- 
ing, acidizing, perforating, radioactivity 
logging, and wire line services. 


BYRON JACKSON PUMPS, INC. 
Centrifugal and turbine pumps for the pe- 


B-W skill and ingenuity also benefit 
almost every American every day 
through many other fields, including: 


Automotive 
Aviation 


Nucleonics 


troleum industry. Pipeline pumps, hot-oil 
processing pumps, cooling pumps, me- 
chanical seals. 


MORSE CHAIN CO. Hy-Vo" chain drives 
for high speed diesels in oil field applica- 
tions, roller chains and sprockets, silent 
chains and sprockets, “Timing’” belts. 


ROCKFORD CLUTCH DIVISION. 
Spring-loaded and over-center clutches 
for oil field machinery, and heavy duty, 
long life power take-offs specially de- 
signed and engineered for oil field appli- 
cations. 


Design /t Better Make /t Better 


PRODUCTION 


BORG-WARNER 


200 S. MICHIGAN AVENUE + CHICAGO 4, ILL. 


Farm 


THE OIL AND GAS JOURNAL 





LAV VAN 


Black Gold 


Marine, plant and animal remains 
... left to brew for aeons, became 
Black Gold... Oil. 


As a consequence of Colonel! Drake's 
century-old discovery, oil now gushes 
from thousands of wells...to put 
our nation on wheels...to feed the 

fires of home and industry...to 
provide the raw materials 

for thousands of 

organic chemicals. 


and STEEL 


Wherever there’s Oil... you'll find CFal STEEL PRODUCTS tam 
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Wherever Oil is Produced, Processed, 
Transported, Stored... you'll find 


CF.I STEEL PRODUCTS 


The vital, pulsing force that is OIL is a treasure 
that must be found, wrenched from the earth, 
processed and transported. All of these operations 
call for skills, knowledge, techniques, personnel, 
and EQUIPMENT ... dependable, hard-working 
“tools” that will get the job done. That’s why, 
where performance pays off, you'll find CFel 
Steel Products on the job. 


Wickwire Wire Rope is used 
for rotary and cable tool 
drilling lines, sand and cor- 
ing lines, tubing or sucker 
rod lines. 


CFal Seamless Casing and 
Tubing plays its role in oil 


Realock Chain Link Fence 
stands guard, gives plant 
and property protection. 


CFal Galvanized Steel Strand 
is employed in guying appli- 
cations. 


CFal Industrial Wire Cloth 
serves in filtering, screening 
and other industrial appli- 
cations. 


Claymont Large Diameter 
Welded Steel Pipe becomes a 
vital transmission artery for 
natural gas and other petro- 
leum products. 


Claymont Flanged and Dished 
Heads are employed widely 
in tank car and storage tank 
construction, as well as in 
processing equipment. 


Claymont Carbon, Alloy, 
Stainless-Clad and Nickel- 
Plated Stee! Plates are the 
popular choice of fabricators 
of all types of production, 
refinery and storage equip- 
ment. 


And Wickwire Wire Rope 
Slings are found wherever 
heavy loads must be moved 
in safety. 


Yes, in phase after phase of Oil Country opera- 
tions—as, indeed, in applications throughout all 
industry—CF eI Steel Products have a proved- 
in-use performance record second to none. They 
can help you in your operations, too. Contact the 
CF«elI Sales Office nearest you, for prompt atten- 


tion and complete information. 
6122 


THE COLORADO FUEL AND IRON CORPORATION 


DENVER ° 


OAKLAND ° 


NEW YORK 
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93 years a leader in the 
100 years of the Oil Industry 


INY MOBIL OIL COMPANY, INC., Domestic Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP 
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Bank of the Southwest 
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PROGRESSIVE LEADERSHIP* 


Organized in 1912 by a small group of midwestern refiners, the 
Western Petroleum Refiners Association’s record of progressive service 
has been inseparably linked with that of the refining industry. 

Today, our members constitute the major portion of the refining 
industry—from the Canadian border to the Gulf—from the East Coast 
to the Rocky Mountains. An oil trade association, second only in age, 
tops in influence and service—our scope is national and international. 

Frequently referred to as the “Chamber of Commerce” of the 
refining industry, the Association has become a clearing house for new 
ideas and advances in refining technology. To constantly reflect these 
changes, a wealth of information is disseminated from the Association's 
national headquarters in Tulsa, Oklahoma, and from its Washington 
offices. 

Our technical committees are constantly at work in the interest 
of members, the refining industry and the millions of users of petroleum 
products. The Association’s collaborative work with the automotive 
industry and governmental groups has helped create new products for 
the consumer and more efficient use of products derived from 
petroleum. 

To state that the Association has “progressive leadership” is to say 
that Western Petroleum Refiners Association does in no manner con- 
centrate its efforts solely in the interest of industry management. Much 
nationally recognized work has been done on basic research, refinery 
processes, plant safety, equipment inspection, and industrial relations 
activities. 

Western Petroleum Refiners Association might well be called “an 
association based on ideas” from which both a great industry and 
nation have grown—and will continue to reap benefits during many 
years to come. 


WESTERN PETROLEUM REFINERS ASSOCIATION 


* WESTERN PETROLEUM REFINERS ASSOCIATION / hunt bidg., tulsa, okla. 
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One hundred years ago 


these birthday candles 


would have been made 
from whale oil 
and beeswax... 


Even the candles on the petroleum in- 
dustry’s 100th birthday cake are sym- 
bolic of the enormous growth of this 
basic industry that provides the world 
with a myriad of products from candle 
paraffin to rocket fuel. 

Just as we're sure that the oil industry 
has been largely responsible for our 
growth, there is pride in our knowledge 


that we. in turn. have contributed in 








some small way to the growth of the 





oil industry. 


“« ROCKWELL © 





Rockwell products for the oil industry: Rockwell-Nordstrom Lubricated 
Plug Valves—Rockwell Large Capacity Gas Meters—Rockwell Rotocycle 
Liquid Meters and “ER” Liquid Meters—Water Flood Water Meters— 
Tank Truck Meters—Republic Flow Meters—Rockwell-Built Edward Valves 
— Chart Drives—Chart Integrator Computers— Strainers and Air Eliminators, 


ROCKWELL MANUFACTURING COMPANY, PITTSBURGH 8, PA. 





SECOND HUNDRED YEARS 


It is truly an exciting experience to ponder the progress the 
world has made in just one century . . . because of the vast 


stockpile of energy tapped by the Drake well at Titusville in 
1859. 


It is an even more stimulating experience to visualize the far 
horizons to which this same energy will carry the world in 
the next hundred years. 

Warren has been, for more than a third of the past century, 
a specialist in the field of LIGHT HYDROCARBONS. 


It has seen its products — once as unwanted as gasoline in the 
kerosine age — become just as necessary as gasoline and the 
other petroleum derivatives to the smooth functioning of the 
world we know today. 

We are looking forward to the second hundred years because 
we believe it will transcend anything we have experienced in 


the past. 


WARREN PETROLEUM CORPORATION 


TULSA, OKLAHOMA 
Natural Gasoline Liquefied Petroleum Gas (LP-Gas) Natural Gas 
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Shell salutes the oilman—and woman, too. Together they produce and 
supply three-fourths of the energy for a dynamic America. Their versatility 
is limitless—as shown by a hundred kinds of specialists. Chemist, farmer, 


executive, driller, skin diver, geologist, secretary. Without them, there would 
be no centennial celebration this year—and not much of a world. Gra) 
SHELL OIL COMPANY WZ 





Raymond announces 
a new construction idea... 


OFF-SHORE OIL STORAGE ISLANDS 


foot high tanks rest on 244-foot prestressed platforms. The 


Designed especially for oil companies 


engaged in off-shore drilling... 


These bulk storage islands with direct-loading facilities will 
be of particular interest to oil companies at Lake Maracaibo 
as well as other expanding, off-shore oil producing regions. 
The most obvious advantage of these units is that they 
eliminate the congestion on shore caused by increasing 
bulk storage and tanker loading operations. 
The unit shown consists of six, 180,000-barrel capacity 
steel tanks—providing a total capacity of 1,085,000 barrels 
a pumping station, and mooring facilities accommodat- 


ing up to two 100,000-ton tankers. The 180-foot wide, 40- 


140 CEDAR STREET, NEW YORK 6, NEW YORK e 





platforms, in turn, are supported by Raymond Prestressed 
Cylinder Piles, and all six platforms are connected by cat- 
walks. This new, space saving design, just one of many 
feasible for this type of construction, exemplifies the de- 
gree of service Raymond offers its oil company clients. The 
development of new ideas, construction methods and mate- 
rials is a continual process at Raymond. We will be glad 


to supply you further information on our oil storage islands. 


BRANCH OFFICES & SUBSIDIARIES AROUND THE WORLD 








Now, at every stage of Petroleum Operations— 


IBM DATA PROCESSING 


At every stage of petroleum operations and accounting—from ex- 





ploration to marketing . . . from oil royalty accounting to credit 
card billing . . . new IBM electronic methods are bringing to the 
petroleum industry efficiencies and economies undreamed of even 
a few years ago. IBM research, guided by petroleum specialists, is 
constantly probing new data processing methods to better solve 


petroleum problems. 


Find out how IBM's more than 40 years of service to the petroleum 
industry can benefit your company. Call your local IBM repre- 
sentative or write: PETROLEUM DEPARTMENT AS58-d, International 
Business Machines Corporation, 590 Madison Avenue, New York 
22. New York. 


PROCESSING | 
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With a Salute to the Past... 


and Promoting the Future... 


NTERNATIONAL 
P_....: 


XPOSITION 
Since 1923 


TULSA, OKLAHOMA «- MAY 14-23, 1959 
fa 
CLommemoraling 

THE CENTENNIAL OF THE PETROLEUM INDUSTRY 


WILLIAM K. WARREN, President WILLIAM B. WAY, Gen. Mer. 











Accumulated energies of geologic time in the form of petroleum products 
have been released for man’s use in one brief century. Many spectacular changes in 
the science of petroleum production have been born within the last twenty-five 
years. These amazing achievements justify extravagant speculations as to the direction 
of discovery, evaluation and recovery techniques in the next 100 years. 

It was only twenty-six years ago that Lane-Wells opened up an entire well 
completion technology with the first practical gun perforating service. With 


that event was born a giant service industry whose progress has been rapid and steady. 
Only last year Lane-Wells made available test results from their new Flo Lab to provide 


consistent data for perforator evaluation and improved equipment design. From such 
facilities important refinements, even sweeping new technologies, are already on the way. 
Few men in the industry could have foreseen twenty years ago the 
far-reaching effects of Nuclear Logging. Thus Lane-Wells first provided oil men 
with the means to look through the casing for stratigraphic data that 
could be obtained in no other way. Many productive zones would have 
remained untapped had it not been for this development. 
Research projects and equipment already in the experimental stages give 
promise of new logging methods in the future even more significant 
and productive than these now in use. 
The recently introduced Vibro-Frac Service is a dramatic demonstration of the 
benefits of a constant effort to find new methods of increasing oil output with greater 
economy. In a few months Vibro-Frac has revolutionized the thinking regarding 


marginal producing wells and economical recovery methods. 


TURY... 


Whatever the direction of the petroleum production sciences and 
their methods, Lane-Wells will continue to lead in providing improved 
technical oil field services in the century that lies ahead. 


LANE-WELLS COMPANY 


A DIVISION OF DRESSER INDUSTRIES, INC 


P. O. BOX 1407 ° HOUSTON 1, TEXAS 


*A trademark of Petroleum Too! Research, Inc, 
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Aut honor and credit to those men of the past and the 
present whose stake in the century-old Petroleum Industry 
has provided the vital life-blood for a mechanized world 

A salute, also, to Wisconsin Engines .. . now marking 
their 50th year of continuous progress in this highly spe 
cialized power field, which owes its very existence to the 


Petroleum Industry. Every day millions of Wisconsin En and Industrial Engines to 
gine Horsepower consume millions of gallons of gasoline, 


kerosene, butane, propane, lubricating oil and other pe WORLD LEADERSHIP IN 
troleum products ... to lighten the burdens of man and Wisconsin-powered THE MANUFACTURE OF 


greatly increase his productive capacity in many fields STUTZ BEARCAT 


Wisconsin Engines are your consumers. t9te HEAVY-DUTY AIR-COOLED 


And in the oil fields of the world, wherever there’s a 


‘ power job to be done within a 3 to 56 hp. range, Wisconsin ENGINES AND OIL FIELD 
Heavy-Duty Air-Cooled Engines carry a big share of the POWER DOMINANCE 


power load pumping oil wells, operating pipeline gath 
ering pumps, salt water disposal pumps, air compressors, 
standby power units, pipe-bending machines, core drills, 
swamp buggies, seismographic equipment and many other I 
oil field utility units too numerous to mention 

Your stake in Wisconsin Air-Cooled Engines is measured << 
not only by the diversity and broad scope of their heavy 
duty, high-torque performance as adapted to your equip 
ment, under your conditions, but also by the 50 years of Oil well pumping unit 
full-scale engineering know-how and specialization which powered by Model THPD 
are a basic part of all Wisconsin Engines. They are better Wisconsin Air-Cooled 
engines because of better engineering, acquired through Oil Well Pumping Engine 
half a century of engine pioneering and progressive de- 


from Water-Cooled Automotive 









velopment. 


YOU can't do better than to specify “‘Wisconsin Power" for 
your oil field equipment. For a briefing on the complete Wis- 
consin Engine line, write for Engine Bulletin $-223 ... or 
contact Harley Sales Company's nearest office. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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Craftsmanship in Steel 





from Titusville to T-1 steel... 


HE BIRTH Of the petroleum in- 
5 bes dates back to August 
27, 1859, when William A. “Uncle 
Billy’’ Smith and his sons drilled 
Colonel Drake’s discovery well on the banks of Oil 
Creek, near Titusville, Pennsylvania. Since that 
time oil men have been faced with the problem of 
how to store the oil they take from the ground. In 
the early days ordinary wooden barrels were used 
and if barrels were not available, shallow pits were 
dug in the earth to serve as makeshift reservoirs. 
No one worried much about losses from leaks 
and spillage because oil was plentiful. Evaporation 
was of little concern because the production of the 
early refineries was limited to kerosene and crude 
lubricating oils. Fire, of course, was a menace, but 
was regarded by oil men as a necessary evil. Can- 
nons were used to blast holes in flaming tanks to 
permit oil to flow into retaining dikes. 


But the time came when barrels and earthen 
reservoirs could not cope with the rising flood of 
oil that gushed from Pennsylvania wells. Fears were 
even entertained that the supply would be exhausted 
if something were not done to prevent the waste. 

Frantically the industry turned to building the 
first storage tanks which were nothing more than 
overgrown barrels, standing upright. Some were 
equipped with roofs and others were left open. 

As oil production continued to increase, still 
larger and better tanks were needed. In September, 
1864, The Derrick newspaper reported, ‘“‘Gaff Has- 
son and Company have erected one large iron tank 
of an estimated capacity of 8,000 barrels and intend 
to erect two more of the same size at Oil City, 
Pennsylvania. These tanks are intended to hold 
crude petroleum and will be covered with gravel 
roofs and secured from fire or leakage.” 
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This view shows the Hess Farm wells at Cherry 
Tree Run, Pennsylvania in 1868. The wooden 
storage tank at the left is nothing more than an 
overgrown barrel, 
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A few of the wide variety of storage structures 
built by Chicago Bridge & Iron Company. 


STEEL TANKS 


When the production of steel plate was started late in the 19th 

Century, the petroleum industry turned to tanks of bolted and 

riveted construction and the maximum size was increased to about 

35,000 barrels. Around 1915, many 55,000-barrel tanks were built, 

and in 1919, the first 80,000-barrel tank was constructed. Today, 
es CB&I welded steel tanks are available in sizes from 170 barrels to 
nom ' 332,000 barrels, with diameters from 10 to 220 feet. 





The first Hortonspheres, shown above, were built 
in 1923. They were used for liquid storage ct Port EARLY CONSTRUCTION 


Arthur, Texas. . . 
In the early days bare electrodes were used in the welding 


process. It was almost impossible to control the weld, and the 
variance in the strength and toughness of joints made welding 
undesirable for stressed joints. 

Starting around 1920, it became standard practice to weld tank 
roofs and bottoms, as they are not required to take calculated 
stress. It was the introduction of the electric shielded arc process 
in the early 1930’s which resulted in quality that permitted the 
first welding of entire tanks. 

At first, the welding of complete structures was limited by the 
availability of current or portable generating equipment and, to 
some extent, by weather conditions. The constant improvement 
in electrodes, technique and equipment, however, has since made 
it practical to use welded construction at almost any location. 


CONSTRUCTION IMPROVEMENTS 


Progress in new and more efficient storage structures has been 
constant. Whereas, years ago one style of tank was used to store 
all petroleum products, the modern refinery now has a type to do 
each specific job. These include spherical vessels, spheroidal vessels, 
cylindrical tanks, flat bottom tanks with floating roofs and vapor- 
saving roofs. 
25,000-barrel Hemispheroid designed for 2% Heavy plates have been replaced by thinner, lighter and stronger 
pounds per square inch pressure, plates of steel. Bolts have given way to rivets which in most 
installations have given way to welds. Strong, yet lightweight T-1 
steel has come into common usage with improved fabrication, 
welding and erection techniques. Similarly, non-corrosive metals 
and alloys have been put to valuable, specialized usage as lin- 
ings or in clad construction, utilizing composite metals such as 
Hortonclad®. The use of aluminum and other non-ferrous metals 
for tank construction has become more commonplace with im- 
proved fabricating and erection techniques. 

The wood roofs with gravel or tar surfaces, which covered the 
tanks in the early ’60s, have been replaced with floating roofs 
which rise and fall with the liquid they protect, or roofs that 
provide a temporary storage place for the vapors from the tanks 
in which the liquid is stored 


Where there’s Refining 





These 30-foot diameter by 15-foot high pontoon 
floating roofs were built at Wood River, Illinois,« 
in 1930. 





...there’s 


The vapor spaces of 18 fixed roof tanks 
are connected to this 150,000-cubic-foot 
Horton Vaporsphere. 


EVAPORATION 


Almost every major improvement in storage vessels has 
been directed toward the elimination of evaporation 
loss and the reduction of fire hazard. 

Today, there are three general classifications of con- 
tainers intended to prevent or reduce evaporation loss— 
Liquid volume change tanks; Vapor volume change 
tanks; and Pressure change tanks. 


Liquid Volume Change Tanks 


These tanks adjust themselves to varying liquid vol- 
umes, always keeping their retaining surfaces in contact 
with the liquid. Tanks equipped with floating roofs are 
in this group. 

Floating roofs are installed in flat-bottom oil storage 
tanks to reduce evaporation loss, decrease corrosion and 
eliminate fire hazard. Three types of floating roofs are 
in general use today—(1) double-deck floating roof, 
(2) pontoon floating roof, (3) pan floating roof. The first 
type has a double deck over the entire liquid surface. 
The second type has an annular pontoon around the 
outer edge of the roof and a deck of a single thickness 
at the center. The pan floating roof has a deck of single 
thickness and a vertical rim at the outer edge. All 
floating roofs were built with pan-type decks until the 
pontoon type was developed in 1928. The first tanks 
with Horton Double-Deck Floating Roofs were built 
in 1946. 


Vapor Volume Change Tanks 


These tanks adjust themselves to varying vapor volume, 
keeping the pressure practically constant. Tanks with 
vapor-saving roofs come under this classification. 

Vapor-saving systems and vapor-saving roofs reduce 
evaporation loss from standing storage tanks. They 
provide a variable volume vapor space which allows 
the air-vapor mixture to expand and contract without 
venting vapor to the atmosphere. Included in this group 
are tanks equipped with lifter roofs, which move upward 
during periods of rising temperatures and downward 
when the temperature falls. 

Also in this group are structures equipped with a 
flexible membrane on the inside attached to the steel 
shell. The flexible membrane raises and lowers instead 
of the roof. Some are designed to contain liquid in the 


ee a eee 
a Horton Double-Deck Floating roof. 


tank proper and others act as independent units to 
reduce evaporation loss by storing the vapors from 
other interconnected cone roof tanks. 


Pressure Change Tanks 


These tanks are designed to keep the combined liquid 
and vapor volume constant by withstanding internal 
pressures developed under storage conditions. Spher- 
oidal, spherical and cylindrical pressure vessels are in 
this classification. They are effective over large pressure 
ranges and may be effective for high internal partial 
vacuums. The first Hortonspheres were of riveted con- 
struction and were built in 1923 for the storage of 
liquids at Port Arthur, Texas. Two years later a 571!5- 
foot diameter Hortonsphere was constructed at Phoenix, 
Arizona, to store gas under pressure. 

Since that time Hortonspheres have become a fa- 
miliar sight in the petroleum industry and today are 
built as large as 30,000 barrels capacity and 69 feet in 
diameter for the storage of liquid, and 80 feet in 
diameter for the storage of gas. 

A 225-foot diameter Hortonsphere was completed in 
1955 at West Milton, New York, for the Atomic Energy 
Commission. It is used to house an atomic power plant 
for U.S. Navy Submarines. Since then, variations of the 
Hortonsphere and other CB&I structures, have played 
an important part in the field of reactor housings for 
practically every major atomic installation. 

The first Hortonspheroid installation was made in 
1929. It was a “‘smooth”’ spheroid and had no internal 
framework. Gradually the design of the smooth spheroid 
was modified as the demand for greater pressures grew 
and the noded spheroid, which has internal framing, 
was developed. Today, the petroleum industry is using 
Hortonspheroids with capacities of from 2,500 to 100,- 
000 barrels. 
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CB&I Fabricates S-inch thick CB&I Metallurgy . 


plate for reactor is fabricated at 
Birmingham, Alabama plant. 
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SUBSIDIARIES 
Braxzil—Chicage Bridge Construcées Lida., Rio de Janeiro « Canada—Horton 
Stee! Works Limited, Toronto « England—Chicago Bridge Limited, London « 
Venexvela—Chicageo Bridge & iron Company, Lid., Caracas 


OFFICES: Atlanta « Birmingham « Boston « Chicago « Cleveland « Detroit « 
Houston « Keonsos City (Mo.) « New Orleans « New York « Philadelphia « 
Pittsburgh « Salt Lake City « San Francisco « Seattle « South Pasadena e Tulsa 
INinois « Greenville, Pennsy! 


PLANTS: Birminghom, Alabama « Chicago 
. Delaware 


yania olt Loke Cit Utoh »« New t! 


. includes the services of 
2,000,000-volt x-ray machine. Will inspect ves- 
sels up to 10 inches thick. 


CB&I Erects anything. anywhere. Here 
724on top section for reactor-regenerator is 
lowered into position. 


This craftsmanship in steel is the reason why CB&I- 


built refinery storage and processing structures have 
become the petroleum industry’s first choice for effi- 
wherever, in the world, 


ciency and long service 


refinery products are stored and processed. 

Two new CB&I bulletins will be of interest to refinery 
readers: HORTONCLAD® CB&I’s outstanding com- 
posite cladding material and CB&I Special Plate Struc- 
tures. Write the nearest CB&I office for your copies. 


REPRESENTATIVES and LICENSEES 

Argentino—Jorge G. Butler, Reconquista 558, Buenos Aires « Avstralio— 
Evans Deokin & Co. Ltd., Brisbone; Bernard-Smith (Pty.) Limited, Alexandria 
(Sydney) « Cubo—W. P. Bryant, Edifico Abreu 402, Havana e Engl 
Whessoe Limited, Darlington e« France—Constructions Metalliques de 
Provence, Aries-sur-Rhone; S. A. Ateliers et Chantiers de la Seine Maritime, 
Le Troit « Germany—Wilke-Werke AG, Braunschweig; Gutehoffnung: ‘iutt., 
Oberhausen-Sterkrade « Italy—Compagnia Tecnica Industrie Petroli, Rome e 
Japon—Ishikowajima Heavy Industries Co., Lid.; Toyo Menka Kaisha, Ltd., 

« WNethericnds—Comprimo N. ¥., Amsterdam e« Scotlanc—The 


















































Top companies rely on North American 
leased equipment for economical, invest- 
ment-free shipping. You'll find our diversi- 
fied fleet offers covered hoppers and tank 


cars especially designed for transporting 


petroleum, your type of chemicals and allied 




















products. Remember—North American 
brings you specialized, first-hand, applied 
knowledge of bulk shipping by rail... 
backed by over half a century of experience 
in railroad car leasing. And we are ready to 


serve you and your company. 
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over 50 YEARS OF(LEASINé NORTH AMERICAN 
CAR CORPORATION 


SPECIALIZED RAIL EQUIPMENT 
eT 231 South LaSalle Street, Chicago 4, Illinois 

A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 

ST. PAUL . ST. LOUIS . SAN FRANCISCO . NEW YORK 


DALLAS + FOND DULAC - 
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DEAERATING FEEDWATER HEATERS—precisely engineered by 
Elliott to requirements ond space limitotions—range in size to 
2,500,000-ib-per-hr capacity. Elliott was first to advocate deaera- 
tion of woter to prevent corrosion. Above refinery installation—a 


neve... x p / ge 
PUMPING STATION MOTORS—"tailored” by Elliott 
pipeline service, eliminate costly housing. Above, Elliott 1500-hp, 
2-pole “weather-protected” squirrel-cage motor direct-connected 
to two-stage oil pump. Elliott also builds externally-ventilated and 





vertical heoter on horizontal storage tank—is rated 200,000 Ib per hr. 
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DIESEL-ENGINE GENERATORS — built by Elliott—are the product 
of 60 yeors experience. Here are three Elliott 280-kw, 400-rpm, 
gos-engine-driven generators serving o natural gasoline plant. 
They feature neat appearance, structural rigidity, long-lasting in- 
sulation and easy accessibility for routine cleaning and maintenance. 


inert goas-cooled motors for indoor compressor or pump stations. 


TURBOCHARGERS, above, right, are some of the 72 Elliott ma- 
chines which helped increase pipeline pumping capacity 40% by 
supercharging old horizontal gas engines in nine compressor sta- 
tions. No other manufacturer hos so much experience in building 
turbochargers—covering the whole field of turbocharged engines. 














throughout the petroleum industry 
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An Elliott CONDENSER, (with EJECTOR aa MOTOR and Lipump drives) 

. and CENTRIFUGAL COMPRESSOR@ serve this refin ott has long 
experience in designing and building @m and electrical gi ent to meet 
rugged, long-term ‘round-the-clock servi quirements of th eum industry. 
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Determined Men Built the Oil Industry 


@ Founder of Sun Oil Company, who proclaimed that ‘the way 
to be successful in America is to give the people better quality and 


value," typifies the special breed who made oil a public servant. 


JOSEPH NEWTON PEW 
eleven years old when Colonel Edwin 
L. Drake’s “Folly” turned the joke 
on townspeople who had ridiculed 
his perseverance in drilling for oil. 

The impact of that historic event 
on young Joe Pew, helping out on 
his father’s farm less than 50 miles 
away, is unknown. But some 10 
years later he caught the “oil fever” 
that swept Oil Creek Valley 

Opening a real estate office at 
Titusville in his early twenties, he 
soon was trading in oil lands and 
mineral rights. Before his thirties he 
had gone broke, recouped his losses, 
paid off his debts, and launched a 
the commercial use 


was 


new enterprise 
of natural gas. 

With E. O, Emerson as a partner, 
he formed the People’s Natural Gas 
Company in Pittsburgh (the first 
large U.S. city to enjoy natural gas) 
and went on to engage in oil explora- 
tion, production and pipelining in 
Ohio and later in Indiana, Illinois 
and West Virginia. In 1894 the part- 
ners became owners and operators of 
a small refinery at Toledo, Ohio 

One of the things that troubled 
Mr. Pew most was the high cost of 
rail transportation for oil. The Lucas 
gusher at Spindletop in 1901 pro- 
vided a source of crude oil near deep 
water. Mr. Pew moved quickly to 
establish a new refinery on deep 
at Marcus Hook, Pa., and to 
acquire production and storage on 
the Gulf Coast near Beaumont 


wate! 


JOSEPH NEWTON PEW 


Now the mold was cast for the 
Sun Company, incorporated in New 
Jersey in 1901, and subsequently re- 
named Sun Oil Company. Techno- 
logical experimentation and financial 
conservatism were to be character- 
istic parts of the mold. Others in- 
cluded balanced integration, empha- 
sis on economical transportation, and 
the location of refineries adjacent to 
centers of dense population, 

An overriding was Mr. 
Pew’s stated conviction that “the 
way to be successful in America is to 
give the people better quality and 
value.” 

The forceful personality and in- 
domitable spirit of Sun Oil’s founder 
indelible mark on the 


credo 


Stamped an 


Pioneering Achievements of Sun Oil Stem from 


company, and on his sons, John 
Howard and Joseph Newton, Jr., 
who have carried on the business 
since his death in 1912. 

For its size, Sun Oil has contrib- 
uted substantially to the advancing 
technology of the oil industry, and 
thus to the industry’s ability to serve 
people better. It led in demonstrat- 
ing that high quality lubricants could 
be made from naphthenic, as well as 
paraffinic, crude oil; it pioneered the 
long-distance products pipe line; its 
subsidiary, Sun Shipbuilding & Dry 
Dock Company, developed the all- 
welded tanker. 

Sun Oil engineering made the 
Houdry Catalytic Cracking Process 
a large-scale commercial reality, pro- 
viding for oil refiners their first chem- 
ical approach to the rearrangement 
of oil molecules. Most recently, Sun 
Oil took a giant forward step in the 
technique of motor fuel marketing 
with its development of the Custom 
Blending system, giving motorists for 
the first time an opportunity to fit 
fuels to the requirements of their 
individual cars. 

These are the more notable among 
the many accomplishments of Sun 
Oil in building on the blueprint drawn 
by Joseph Newton Pew, one of the 
special breed of determined men who 
had the freedom to build the oil in- 
dustry as an instrument of service to 
the American people * SuN Ot 
ComPANY, Philadelphia 3, Pa. 


Founder’s Credo 
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FIRST LONG-DISTANCE PIPE LINE 


for movement of products was a 


CUSTOM BLENDED MOTOR FUELS, 
a radically new concept in mar 
keting, is one of Sun Oil's latest 


SUN OIL ENGINEERING made 
large-scale catalytic cracking a 
commercial reality for oil refiners. 


DONE but Sun made quality lubri 
cants from naphthenic crude oil. pioneering step made by Sun Oil. 
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Representing leading manufacturers of equipment 
and supplies for all divisions of the oil industry .. . Lucey — 


offers unusual service through resourcefulness, flexibility and adaptability . . . 


LUCEY PRODUCTS CORPORATION « Oil Well Supplies*e TULSA, OKLA. 


9003081 $7380 -00040432 - 00033579 


- 00024418 -00012211 
033! - 0004 - 000355594 - 00045797 
)027 0004042: - 00030525 - 00000000 
030524 1347 3 8 00003061 - 00040424 
009914 52 134 4 137373 - 00027505 
0335591 - 000335604 
5750 

03505 

045 3] 


; 


for 20 years..... 


SOLUTION TO COMPLEX COMPUTING PROBLEMS are among 
Librascope’s accomplishments as represented by a formidable array of computing equip- 
ment, Our selection of the most effective computing solution to meet a problem is based 
on twenty years of experience gained in the development and manufacture of mechanical, 
electrical, electronic and magnetic computing devices. Computers for both military 
and commercial purposes are developed and manufactured by Librascope. Inquiries on 
computing control problems are welcome 

l invited to write Glen Seltzer, Employment Manager 


Engineers capable of significant contributions are 
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LIBRASCOPE, INCORPORATED + 808 WESTERN AVENUE +« GLENDALE, CALIFORNIA 
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From Covered Wagons to 
Supersonic Speeds 


The great progress made by the petroleum industry during the last century 
has been due largely to the foresightedness of engineers and management. 


The C. W. NOFSINGER COMPANY 
is proud to serve the vast 
petroleum industry with 


Complete Engineering Services 
“In Engineering, it’s the PEOPLE that Count” 


THE C.W.NOFSINGER co. 


Engineers and Contractors for the Petroleum and Chemical Industries 
307 East 63rd Street Kansas City 13, Missouri 


Representatives 


WEST COAST-—A. R. Chandler, 609 S. Grand Ave., Los Angeles 17, Calif. 
GULF COAST— Russell G. Dressler, 204 Carolwood Dr., San Antonio 13, Tex. 


SPINNING LINE CATHEADS e BREAKOUT CATHEADS BEN F. KELLEY CO. 
AIR OPERATED POWER SLIPS © TUBING TONGS TULSA. OKLAHOMA 


PETROLEUM PANORAMA, 1859—1959 





hundred-year lifetime, the American oil x a2 
has made wondrous strides toward Sze OO 
ving the problems of drilling, producing, trans- 
porting and refining petroleum. But there’s one 
problem which keeps getting harder al! the 
time: discovering and evaluating new pros- 
pects. When you’re faced with this prob- 
lem, why not call in a team of experienced 
specialists? We can assist you in all types 
f mineral exploration, as well as exploitation 
and evaluation of oil and gas properties. 
Give us a call soon; no obligation, of course. 


CONSULTING 


LEX W. McCOY ASSOCIATES, INC. Sst 


CALGARY e@ TULSA DENVER [re 





For many years, the Whitney has 
worked closely with the men who plan 


the future of petroleum. 


Located in one of the nation’s busiest oil 


centers, the Whitney is equipped and ready 





to handle the financing of all phases of 


the petroleum industry. 





NATIONAL BANK OF NEW ORLEANS 
Established 1883 Member F.D.I.C 
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Picture courtesy Automobile Club of Buffalo, New York 


The race was won, 


an era besun... 


To the curious crowd, it was Thanksgiving Day, 1895 
To the Durvea Brothers, it was D-Day. 
For this was the day they would compete in America’s 


first automobile race, from Chicago to Evanston and 


back 
able to start 

At 742 miles per hour, the Durveas’ car didn't exactly 
but it did sweep 


\ race that would see only six of over SO entries 


and only two able to finish 


sweep a ross the finish line as it won. 
away the last obstacles to the automotive era. 


Nor was it which the 


Durveas ushered in. For, as thousands and then millions 


merely the automobile age 
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of automobiles took to the road pe troleum fell heir to 
the job of powering them. Oil became the nation’s num- 
bet one source of energy. 

Today, as the oil industry celebrates its LOOth anniver- 
sarv, petroleum more than ever is vital to the nation’s 
welfare ... second only to food itself 

Yet, important as oil is now, Cities Service foresees 
an even greater importance for it during these next 100 
vears. With new uses for petroleum developed almost 
daily, it is clear that we've only begun to explore the 


wonderful world of oil! 


CITIES @ SERVICE 
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<@> | CHEMICAL NEWS spurs petroleum's progress 


Many of the milestones in the century of progress for 
the oil and gas industry have been marked in chemical 
laboratories. There, chemists have developed a whole 
“string of tools’’ to help oil and gas companies produce 
purer, more useful products at lower cost. This series of 
news notes will keep you posted on the latest chemical 
“strikes” that will prove profitable to you. 


You may wish to check certain items 
in this advertisement and forward to 
those concerned in your company. 


Rovte to: 














DOW LEG WORK, LAB WORK SPELL 
PROFIT FOR ETHANOLAMINES USERS 


“Clinical” approach to gas con- 
ditioning problems pays off for 
processors. ‘On the spot”’ techni- 
cal help often turns troublesome 
down-time into handsome divi- 
dend checks for stockholders. And 
Dow's Midland, Texas, terminal 
provides quickly accessible sup- 
plies of important chemicals such 
as amines and glycols to combat 
the trickiest sweetening and de- 
hydrating problems. 


Ever see a case history on a gas con- 
ditioning problem? A look in the files 
of the Midland, Michigan, Gas Con- 
ditioning Laboratory of The Dow 
Chemical Company would show you 
how one gas company after another 
has had its conditioning problems diag- 
nosed and solved by this thorough- 
going clinical method. 

“This case history file has helped 
make real gas conditioning specialists 
out of our technical field servicemen,” 
a department “These 
men know these files as well as we do 
and when they’re called into the field 


chemist said. 


Dow's Gas Conditioning Laboratory (shown analyzing a sample of Grace Chemical’s monoethanol- 
amine solution used in gas scrubbing) offers a similar “consulting” service for many oil companies. 
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marked 
are: corrosion in amine units; high 


on a problem they're posted on latest 
findings—right up to the minute they 
step on the plane.” 


Typical case histories that have been 
“solved” at the Midland lab 


temperature corrosion; glycol contami- 
nation; salt contamination; high glycol 
losses and solidification of paraffin. 


One such company to benefit from 


this clinical service is the Grace Chem- 
ical Division of W. R. Grace and Co., 
for which Dow has provided a con- 
tinuing consulting service on the analy- 


of monoethanolamine _ solutions 


EXPLORE 


CHLOROTHENE 

Safer, new solvent gives high cleaning 
power, reduces fire hazard to minimum. 
Investigate Chiorothene® (Dow 1,1,1-tHri- 
chloroethane, inhibited) for cleaning. 
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used in their gas scrubbing service. 

The Gas Conditioning Laboratory 
at Dow has provided the Grace Chem- 
ical Division with information on cor- 
rosion and foam characteristics of their 
monoethanolamine solutions; a report 
of the contaminants removed from 
their amine filter; and methods for de- 
termining organic contaminant found 
in used amine solutions—complete with 
infrared patterns and standards to use 
in setting up the analysis in Grace’s 
own laboratories. 

Dow's laboratory-based _ technical 
service people can give other companies 
in the gas industry faster answers be- 
cause they always have the latest lab 
results right in the brief case. 

Users of Dow glycols and amines 
for gas sweetening and dehydrating 
profit time and again from this “free 
clinic” service of the Gas Conditioning 
Laboratory. And they profit, too, by 
having a source for these vital products 
right in their own backyard. The chemi- 
cal terminal at Midland, Texas, pro- 
vides rapid, direct-to-user delivery of 
high quality di- and triethylene glycols 
and mono-, di- and triethanolamines. 

Gas men who would like to investi- 
gate the Dow technical 
proach to gas conditioning problems 
should consult Dow. 


DOWTHERM: 
Uniform heat-transfer = 
uniform oil products 


When Imperial Oil, Limited, of Can- 
ada planned an oil processing sequence 
for their new lube oil refinery at 
Edmonton, Alberta, the problem of 
heat-transfer came up. 

To be sure each can of oil that came 
from the refinery poured alike, looked 
alike, performed alike and even 
smelled alike . . . engineers knew they 
heat-transfer medium that 
“kept its head” at high temperatures. 


service ap- 


needed a 


They settled on Dowtherm® pri- 
marily to obtain positive high tempera- 
ture control. (In vapor systems, Dow- 
therm transfers heat up to the tempera- 
ture of 750°F. . . . with fraction-of-a- 
degree accuracy . . . at pressures below 
150 p.s.i.!) In operation, however, 
they found Dowtherm had additional 
economic and practical advantages 
over less desirable heat-transfer media 
such as hot water, direct fire or steam. 


New lube oil refinery of Imperial Oil, Limited, 
at Edmonton, Alberta. 

For complete information on how 
this organic heat-transfer medium 
“handles with care” processes requir- 
ing high temperature heat-transfer, 
write The Dow Chemical Company. 


CAUSTIC SODA: 
New Plaquemine plant 
makes five for Dow 


Five is a lucky number for petroleum 
processors in the Gulf area. That was 
the number given to the new Dow 
Plaquemine, La., caustic soda plant 
when it went on stream. 

These producing plants, coupled 
with eight storage and shipping ter- 
minals, give Dow the most extensive 
caustic supply network in the country. 
These supply points provide petroleum 
industry users throughout the nation 
with all the high quality caustic they 
need . . . when they need it. 

Because caustic soda is essential in 
virtually every operation of petroleum 
refining, more and more refineries are 
coming to depend on Dow as their most 
reliable source of supply. Convincing 
evidence of the reasons for this is con- 
tained in the Dow Caustic Soda Hand- 
book, immediately available. 


* * * * 


For more information on these and other 
chemicals important to the oil and gas 
industry, contact the Dow sales office 
nearest you or write THE DOW CHEMICAL 
company, Midland, Michigan, Chemicals 
Sales Department 783U. 








DOW CHEMICALS 
basic to the petroleum industry 


Alkalies * Amines * Glycols * Polyols * Muriatic Acid 
Solvents * Ammonia * Phenol * Calcium Chloride * Germicides 


Bromine * Chlorine * Weed, Grass and Brush Killers 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 








THESE OTHER PROFIT POSSIBILITIES 


bs hl 


Dow provides fast, dependable delivery of 
high quality anhydrous ammonia, vital for 
refining operations and the prevention of 
corrosion in processing equipment. 
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SODA ASH 


Authoritative, 45-page Soda Ash Book de- 
scribes properties, uses, and reactions of 
this important chemical. Order your copy 
from Dow today. 


DOWELL 

Dowell, Dow's Oklahoma-based division, 
provides the petroleum industry with 
ready supplies of high-quality muriatic 
acid, well trained technical specialists. 
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a FORMERLY CHICAGO STEEL TANK CO. 
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WHAT'S UP? 


Big things are happening at Chicago Steel Tank Company. 


Our name has been changed .. . from now on we will be known as 
Solar Chicago division of U. S. Industries, Inc. 


And that's not all! 

Now we can offer you a complete processing package. A fully 
integrated design-engineering-fabrication-erection service. As a 
division of U. S. Industries, Inc., we can place the facilities of the 
U S | Technical Center at your disposal. In this way, we can offer 
comprehensive research and development studies, complete de 
sign, construction, and erection of vessels and process equipment 
of all kinds. 

Our address and telephone number remain the same 

As always, we will be glad to hear from you. 








lar Chicago DIVISION OF U.S. INDUSTRIES, INC. 


6400 W. 66th St. « Chicago 38, Ill. « Telephone POrtsmouth 7-8900 
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Gilbert Morgan, teller of tall tales of the early days of the oil industry, in his Civil War Veteran's uniform. 


For once in his life. . . 


“Gib” Morgan Would Have Been Speechless 


Gilbert Morgan had quite a reputation as a driller. 
He was the man who brought in a troublesome well 
using a thread for a cable and a needle for a drill stem 
Hard to believe? He could show you the very needle 
and thread he used! 


“Gib” struck champagne once. Another time he 
brought in bay rum! “Gib” could tell you some mighty 
amazing stories about those early days in the oil fields 
But even with his imagination working like a walking 
beam, he couldn’t have dreamed up the many things 
we take for granted. 


“Gib” would have been at a loss for words if he 
could have looked into the future and seen some of our 
modern miracles: 


Rigs that float on water. Wells over four miles deep. 
Long pipelines operated completely by remote control. 
Refineries with cat crackers taller than “Gib’s” friend, 
“Big Toolie.” (He could grease the crown pulleys at 
the top of an oil derrick without even standing on 
tiptoe!) World oil production of over six-billion barrels. 
What lies ahead? We don’t know. But this we do know. 


We at Skelly are proud to have been a part of the 
illustrious first hundred years of petroleum production. 
We look ahead with faith in the solidity and future of 
this great industry 


In the years to come, as in the past, we will continue 
working to develop new and better ways for producing, 
refining and marketing petroleum products . . . con- 
tinue to grow with the ever-growing oil industry! 


SKELLY OIL COMPANY 
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The key to stronger, 
tougher, more durable steels 


Today, the Drake well could be drilled for $319.70 


Colonel Drake spent a fortune punching a hole to 69% feet. But he 
was first to drill for oil and won everlasting fame. If he needed a 
sharper bit, he had a blacksmith make it. Even so, it cost more to 
drill a foot of hole in 1859 than it does now! 

In 1957, a contractor could drill a foot of well for $4.60*—a drop 
in average contract price of 15 cents since 1948. What has helped the 
contractor to keep his costs so low? Research and technology have a 
lot to do with it. Faster, more efficient rigs cut drilling time to days 
instead of weeks. Stronger, harder steels permitted deeper drilling 
with fewer breakdowns. Better engineered drill pipe and tool joints 
eliminated many costly fishing jobs. These and other developments, 
too numerous to mention, helped reduce drilling costs. 

In production and refining, the development of corrosion and heat- 
resisting alloys and stainless steels has doubled and tripled the life 
of equipment. 

For all branches of the oil industry, United States Steel and its 
various divisions have worked continuously in collaboration with 
the petroleum industry to produce better products at the lowest 
possible cost. In the pages that follow, some of the most important 
achievements are shown. Here you will see why it takes a large 
company with the finest research facilities to help win the battle 
for lower costs. 

A look into the future. U.S. Steel is ready with a fully equipped 
Research Center, staffed with the most talented and experienced 
men available. They are constantly at work developing steels much 
stronger than those in use today, steels with greater corrosion resist- 
ance and steels that will withstand extremely high or low temperatures. 

In addition, each Division and Subsidiary of U. S. Steel has its 
own engineering staff constantly at work developing better, more 
economical products. 

*Figures from American Association of Oil Well Drilling Contractors. 


For developing super high-strength steels. A unique x-ray micro- 
analyzer combines a modified electron microscope with an x-ray analyzer 
to determine the composition of microscopic particles in steel. 


For more corrosion-resistant steels. A continuing study of the causes 
and cures of corrosion is being conducted at U. S. Steel Research Labora- 
tories using equipment like this to analyze the nature of thin oxide films 


in steel surfaces. 


United States Steel 
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New equipment designed 
to speed drilling operations 


‘Oilwell’ drilling equipment is engineered from the 
standpoint of both metallurgy and design, to perform at 
high efficiency under the ever-increasing demands which are 
being placed upon it. 


The new 760 and 860 Draw Works, for example, are 
typical of the improved machinery currently being developed 
to meet the challenge of petroleum’s second century. More 
than 60 design features, which are either brand new or are 
improvements over earlier engineering practice, are incorpo- 
rated in this series. Each size is engineered to operate eco- 
nomically over a greater drilling range than has previously 
been possible with ONE rig. The 760 is designed for efficient 
performance at all depths between 7,000 and 12,000 feet 
. . the 860, between 10,000 and 16,000 feet. 





The 818-P Duplex Slush Pump is largest in the “‘Oilwell”’ 
line and has a 1000 hp rating at 65 rpm. Many users, includ- 
ing knowledgeable repeat customers, think it is one of the 
best mud pumps for jet-bit and deep-well drilling. Rigid 
construction of the power end handles emergency conditions 
easily. High horsepower-to-weight ratio in compact design 
permits quick and easy moving. The 816-P is identical in 
design, with 700 hp rating at 65 rpm. This is the pump line 
that is designed to lead the way into the second hundred 
years of petroleum history. 


New Sectional Drives are designed to (1) simplify trans- 
portation and speed rig-ups, (2) permit versatile use of 
components as required for individual wells, (3) provide 
easy access to all assemblies which require maintenance 
attention. Each drive section is a complete unit with engine, 
shafting, auxiliaries and guards—all mounted on one rugged 
frame. The number of sections can be reduced to two or 
expanded to five, and a wide variety of gas or diesel engines 
may be used for power. 


Oil Well Supply 
Division of 
United States Steel 


























Better engineered 
equipment 

for faster, 

more economical 
drilling 


The ‘‘Oilwell’’ Lever-Lift Mast is designed to 
simplify transportation and speed assembly and 
erection at the drill site. Main tower consists of five 
sections which may be carried on two semi-trailers 
and one truckload. Sections are quickly assembled 
at ground level by means of ‘“T”’ bolts and patented 
built-in wedge-lock fasteners which tighten in use. 
Raising mechanism utilizes built-in leverage prin- 
ciples, pushing against the front legs until the mast 
reaches drilling position. Eccentric leg-adjusting 
mechanism permits quick centering. Patented cross- 
over Crown Block assembly, with fast line and 
dead line outside the mast, equalizes leg loading. 
With this assembly, the traveling block can be 
strung with the flat side and slowest lines facing 
the derrickman. 

In the 150- and 250-ton sizes, ‘‘Oilwell’’ combines 
either B-J or Web Wilson Hooks with Traveling 
Blocks for use in portable-type derricks where space 
is at a premium. Their compact, streamlined design 
provides more working room and minimizes the 
chance for hang-up in the derrick. ‘“Oilwell”’ builds 
companion sizes in Traveling Blocks (to 480 tons) 
and Crown Blocks (to 580 tons) in which corre- 
sponding precision-ground manganese sheaves and 
bearings are fully interchangeable. All Traveling 
Blocks are carefully balanced and designed with 
low center of gravity to remain in vertical position 
even at high speeds with light loads 





When new A.P.I. swivel standards were adopted 
in 1956, and “‘Oilwell’”’ introduced its present line, 
ratings for four of the five sizes were raised from 
12% to 50%. Heat-treated forged steel bodies with 
box threading and heat-treated forged alloy-steel 
removable subs with double pin increased body 
strength, yet reduced weight by some 15%-20%, 
depending upon the swivel model. 


Oil Well Supply 
Division of 
United States Steel 


“Oilwell’s’’ four Rotary models, with their patented lubri- 
cation systems, have achieved many “‘firsts’’ in the drilling 
field . . . including applications through geared transmission 
and torque converter, directly to an independent prime mover 
Rotary drilling units of this type simplify rig-up operations 
and permit the use of up to 300 more draw works horsepower 
by the mud pumps. In all types of deep drilling, especially 
directional, the cushioning effect against shock provided by the 
torque converter gives valuable protection against twist-offs 


At Garland, Texas, Oil Well Supply maintains permanent 
research and testing facilities, devoted exclusively to the per- 
fection of pumps and their expendable fluid end parts. In this 
laboratory, power is available to deliberately overload the 
largest pump so that fluid end parts can be subjected to 
grueling tests under simulated field conditions. As a result, the 
present line of Wilson-Snyder ‘‘4-on-1”’ pistons and ‘‘Oilwell’’ 
valves and seats, Di-Harp liners, Hi-HARD and CHROMEX 
piston rods, packing, etc., have been developed through re- 
peated comparison tests of many different designs, under 
measurable operating conditions more severe than are normally 
encountered in field service. 














A stab, a spin and in she goes. National Tube has always advocated seamless 


drill pipe—and today no other type is used. Now, National Tube is focusing 


attention on stronger and stronger grades of drill pipe to meet the needs of the 


deepest wells 





FEET 


WELL DEPTH 


Stronger seamless drill pipe, casing and 
tubing for the deepest wells 


How deep can we go for oil? Certainly as deep as the 
strongest drill pipe, casing and tubing will permit. 
Already, drillers have passed the 25,000-foot mark-— 
and the limit is not in sight. Rigs are still holding up 
The drill pipe, casing and tubing are taking their daily 
beatings and still doing their jobs. 

But what is the limit? How much stress can be with- 
stood? One of the answers to this problem is stronger, 
tougher steel such as is used in National Tube’s 
Deep-Well Casing. This steel has a minimum yield 
strength of 110,000 psi and a minimum ultimate strength 
of 125,000 psi. So far, this casing has proved strong 
enough to take the abuse encountered in drilling the 
deeper wells. 

However, the need for even stronger casing is appar- 
ent and National now has Super Deep-Well Casing 
in the development and field-testing stage. It has a 
minimum yield strength of 150,000 psi with an average 
ultimate strength of 171,000 psi. It should be able to 


handle the stresses encountered in the deepest wells 
being drilled today and in the immediate future. 

National Seamless Drill Pipe has been the leader 
in the field since its first use for rotary drilling. It has 
been constantly improved—and the new stronger, 
tougher steels will make it even better for deep-well 
drilling. 

Hi-Pres-Sure External-Upset Tubing. De- 
veloped by National Tube for use in the deepest wells, 
it is made in all grades of steel generally used for oil 
well tubing, with special plating in the coupling threads 
to prevent any leakage at the joints. 


National Tube 
Division of 
United States Steel 


100 years of well-depth history of the Petroleum Industry, U.S. A., 


with National Tube Division developments. 
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1859 Drake well—69.5 feet 





1900 USS National DBX Casing, 














Tubing and Drill Pipe 
Advent of rotary rigs 
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USS National Seamless 
Internal Upset Drill Pipe 


USS National External Upset Tubing 
USS National Grade D Drill Pipe 


USS National API N-80 Casing 
and National API Grade E 
Drill Pipe 
USS National Warm-Worked 
N-80 Casing 
USS National Deep-Well P-110 
Casing and USS National Seamless 
Diamond ® Buttress-Thread 
Casing Joint 

3 USS National Super Deep-Well 
Casing 
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DRILLING 


(iss) Tiger Brand 


Wire Rope sets ton-mile drilling records 
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oma, by the Big Chief Drilling Company. The wire rope 
9 Excellay Monitor with wire core—the most widely used 
t combines high strength with the right amount of flexibility. 
id abrasion resistance to assure longest service life 
sher strength is needed, Tiger Brand Wire Rope is made 
) stronger than regular Monitor Steel 
jastic impregnated fiber core for use as sand lines. 
iz lines and cable-tool drilling lines, it gives much longer life 


American Steel & Wire 
Division of 
United States Steel 





Special quality (ss) Steels 
are money in your till 

















High-Strength Steels cut dead weight and costs. 
Another group of special purpose steels having excep 
tional strength, toughness and corrosion resistance in 
cludes USS Cor-Ten, USS Man-TEN and USS Tri-TEN 
High-Strength Steels and USS “T-1’’ Constructional 
Alloy Steel. These are used to build stronger, tougher 
equipment with less dead weight. Derricks, offshore 
barges, pressure vessels, tank trucks and equipment 
hauling trailers are a few uses that pay off in lower oper 


ating and maintenance costs 


Because alloy steels are so much stronger and harder than 
carbon steel, they are the biggest bargain a buyer ever got. They 
cut dead weight; give added strength; resist corrosion, abrasion 
and impact; reduce down time; save operating dollars. United 
States Steel is the producer of USS Carilloy Steels, the most ex- 
tensive line of alloy steels available anywhere. These are used for 
longer-lasting rock bits, drill collars, tool joints, sucker rods, pump 
liners and equipment parts. 


United States Steel 





Unaflo Oil-Well Cement 
in casing the world’s deepest wells 


Until recently, this well held the record for the world’s deepest well at 22,570 feet. It is Richardson & Bass-Mecom-Freeport- 


Humble-LL&E-SL2414, Well No. 1-L, Plaquemines Parish, La 


UNAFLO retarded set oil-well cement was used in this well and many other deep and shallow wells because it goes into 
place without a hitch. Slurries pump easily, stay fluid and pumpable under severe conditions of temperature and pressure. The 


retarded set of UNAFLO cement gives vital extra time in emergencies, yet slurries form a strong, watertight, sulfate-resistant seal. 
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Universal Atlas Cement 
Division of 
United States Steel 








PRODUCTION 
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Heavy-duty structural steel bases and wide-spaced, four-legged, derrick-type samson posts give strength and stability at all 
speeds. Wide-spaced saddle bearings are precisely aligned on the machined samson post top to resist walking beam sway and spare 
other parts and assemblies from the destructive effects of misalignment. Sturdy double-reduction gears of the single-helical type 
utilize power input with maximum efficiency because they are mounted in heavy-duty, shim-adjustable, tapered roller bearings. 
On even the largest units, a maintenance man with a grease gun can grease pack every bearing in a jiffy from only three loca- 
tions. On sizes requiring 42 hp or less, USS Witte Engines make excellent prime movers because they, too, are designed to give 


maximum service with minimum attention 


“Oilwell” pumping units 
make life easier for pumpers 


Light-duty pumping units utilize the same time-proved construc- 
tion features. Electric motors can be mounted directly beneath the 
samson post or, by adding standard base extension, internal com- 
bustion engines can be used for prime movers. On these smaller units, 
grease fittings are all within easy reach and periodic lubrication is 
the only attention needed over long periods of time. 


Oil Well Supply 
Division of 
United States Steel 








Sucker Rods have been developed by “Oilwell’’ in four 
grades to meet the variety of conditions encountered in 
pumping wells. Grade “‘N”’ is the most economical for lighter 


loads in non-corrosive or inhibited wells. Grade “L”’ is 


particularly effective for CO, or sweet corrosion. Grade ““T”’ 
is for medium loads in H.S or sour corrosion. Grade “‘Y”’ 
is a liquid-quenched, boron-alloy steel for highest loads in 


inhibited wells 

There are several exclusive steps in the “Oilwell”? manu- 
facturing process to produce stress-relieved, faultlessly clean, 
evenly coated rods before they are carefully palletized so as 
to be plant-perfect when delivered to the well site. After 
forging, Grades ‘““T’’ and “‘Y”’ rods are heat-treated over 
their entire length, liquid-quenched, tempered and stretch- 
straightened to relieve the internal stresses which hasten 
rod fatigue. The “alternate rod”’ test, in which every other 
rod in the string is an “‘Oilwell’’ rod, has convinced many 
operators that “Oilwell” sucker rods are the most economical 


they can buy 





Specially engineered equipment 
for each production application 


Plunger Pumps designed for waterflood applications by 
our pump engineers were first placed in service near Bradford, 
Pennsylvania, back in the ’30’s. Today, the greatly expanded 
“Oilwell” lines include sizes in 4”, 6", and 8” stroke lengths 

. and are giving outstanding service in waterfloods every- 
where. This battery of 558-P Quintuplex Pumps comprises 
the first unit in the world’s largest waterflood project at 
Long Beach, California, where sea water is being injected 
into oil sands in the Wilmington field. Each pump in the 
series can deliver from 13,000 to 20,400 bpd at pressures up 
to 2,000 psi. The compact horizontal design makes these 
pumps exceptionally easy to maintain. Other ‘Oilwell’ 
Plunger Pumps are designed for such exacting services as 
acidizing, cementing, formation fracturing and similar ap- 
plications, 


Gas Compressor Units in sizes ranging from 25 to 300 hp, 
with discharge pressures over 3,000 psi, are engineered by 
Oil Well Supply for such applications as gas lift, repressuring, 
recycling, gas gathering and boosting for transmission, gaso- 
line plant, refinery and petrochemical plant operations. In 
even the largest sizes, compressor, engine, cooling unit, 
integral piping and compact control panel are all mounted 
on a single structural steel skid base for easy transportation 
and inexpensive installation. Multistage units have inter- 
cooling between each stage. These slow and medium speed 
direct-connected units keep maintenance costs low and re- 
quire minimum down time for servicing. 








Subsurface Pumps have to cope with a variety of 
conditions caused by high temperature, pressure, corro- 
sion, electrolysis and abrasion . and metallurgy plays 
an important part in the solution of such problems. Such 
“Oilwell”? developments as the exclusive H1-BRIN process 
for hardening pump barrels without high-heat . . . cen- 
trifugally applying fabulous Di-Harp metal to secure 
diamond-hard surfaces with extremely low coefficient of 
friction in both barrels and plungers . .. and the popular 
priced Krom-I-DEE and Spun METAL lines . . . have 
extended subsurface pump life and materially reduced 
the cost of pump maintenance. Oil Well Supply stores in 
most production territories include subsurface pump 
shops manned by specialists to assemble pumps with the 
correct combinations of parts for local conditions. 


Oil Well Supply 
Division of 
United States Steel 




























Delivering petroleum products 
at low cost is a problem solved by steel 


For many years oilmen have found U. S. Steel 
drums and pails available in a variety of sizes and 
designs. Seven plants spotted close to fields and 
refineries, plus sales offices in many more locations, 
provide maximum service and quality. As petroleum 
enters its second century, you will continue to 
find U. S. Steel drums and pails available to meet 


your every need 


United States Steel Products 
Division of 
United States Steel 


USS “'T-1”"’ Steel tank truck saves $90 per week. Hauls 1200 
extra gallons free—or 12'2% greater payload. ““T-1’’ Constructional 
Alloy Steel has a minimum yield strength of 100,000 psi—three times 


~~! that of constructional carbon steel. The weight saved by lighter, stronger 
Paine construction goes into more payload. ‘““T-1’’ Steel has exceptional 

. r 4S . toughness, even at 50 below zero. It has high resistance to both impact 

bay ; lay wat abrasion and atmospheric corrosion. This combination of qualities 


makes it a money-saving steel for many oil-field uses. 


United States Steel 
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Economica! oil barges. This barge has a capacity 
of 842,000 gallons of oil and oil products . . . one 
of the many types of barges built by American 
Bridge Division for low-cost transportation of all 
commodities on America’s rivers and coastal ‘ 
waterways \ 


American Bridge oh 
Division of +h ee 
United States Steel 








TRANSPORTATION 











National Seamless Line Pipe provides safe and reliable service in a large share 
of the country’s 730,000 miles of steel pipelines. National Seamless Pipe assures the 
greatest security from damage by trench pressure, shocks, vibration, washouts and 
similar stresses. It has a smooth surface inside and outside and produces a highly 
efficient pipeline. Made in sizes up to 26 inches in diameter 


National Expanded Seamless Line Pipe not only retains the complete reli- 
ability of regular National Seamless Line Pipe, but also possesses excellent dimen- 
sional properties, higher strength and superior welding characteristics. Uniform 
internal size facilitates field line-up and welding. Higher strength permits safer 
operation at high pressures under all conditions. 


National Electric Weld Line Pipe is a result of extensive field and mill research 
and offers the trade a supplementary product to National Seamless Line Pipe in- 
tended for oil, gas and products transportation lines from 24 to 36 inches in diameter 


National Tube 
Division of 
United States Steel 





Boom welders 


Modern plate fabricating facilities at Orange, Texas 


for tanks, pressure vessels, stacks, bins, pipe 


The American Bridge plant at Orange, Texas, has been 
completely modernized to fabricate a complete line of 
plate work, including heavy-wall pressure vessels for 
the petroleum and chemical industries. The plant is 
served by truck, rail and water, assuring rapid, low-cost 
receiving and shipping of materials. 

Fabricating equipment includes large car bottom 
heating and stress relieving furnaces, high-capacity 
bending rolls, a variety of presses and press brakes, the 
latest welding and x-raying equipment, and high-ca- 
pacity plate shears, edge planers, boring mills and drills. 

The plant is cleared to fabricate work under the 
following tank and pressure vessel codes: American 
Society of Mechanical Engineers (National Board, 
ASME Rules); American Petroleum Institute -12A 

Riveted Tanks); American Petroleum Institute -12C 
Welded Tanks); American Petroleum Institute -5LX 
Pipe Line). 

Complete construction service is also offered by 
American Bridge on a nationwide basis. Our construc- 
tion specialists, experience and equipment permit us to 
handle any plate construction job efficiently and eco- 
nomically. Just get in touch with our nearest office. 


American Bridge 
Division of 
United States Steel 





24 varieties of 
National Seamless refinery pipe and 


No matter what kind of pipe or tubing you need in a refinery 
National Tube makes it. Twenty-four analyses shown below 
were designed to counteract specific problems such as corrosion, 
oxidation, pressure and temperature. Other chemical compositions 
in tubular products are also available for special applications. 

If you have a refinery tubing problem, we would like to give 
you a hand with it. National’s technically trained Mill Service 
Force, available for field consultation, can help you select the best 
tubing for your job—a selection that frequently doubles or triples 
service life. 


Two dozen different National Tube analyses: 
Carbon 


Carbon, % Mo 
1 Cr, % Mo 
1% Cr, % Mo 
2 Cr, % Mo 
2% Cr, 1 Mo 9 ¢ 
2% Cr, % Mo, % Si 12 C 
3 Cr, 1 Mo 1: 


,1% Si 


oman 


C 
Cr, 
Cr, 
C 
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National Tube 
Division of 
United States Steel 
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This ‘“‘cracker’’ unit won’t blow its top—it’s lined with USS Stainless Steel. In its Philadelphia refinery, Gulf Oil 
operates one of the world’s largest catalytic cracking units. The spherical regenerator (left) has its top lined with 14-gage USS 
Stainless Steel. Temperature reaches about 1100°F in the burning atmosphere, and the Stainless Steel must resist erosion caused 
by the pressure circulation of the catalyst 
In the fractionating tower (right) the bottom section and cone are lined with Stainless Steel to withstand corrosion at 700°F. 
Stainless Steel gives you most for the money when it is designed into your equipment, right from the start. So when you need 
corrosion resistance for linings, bubble caps, trays or piping, find out how USS Stainless Steel can double or triple the life of 


your equipment 





1,720 tons of steel saved by building 
gas pressure vessels with (iss) “T-1”" Steel 


Compared to conventional steel construction, the use 
of USS “*T-1”’ Steel saved 1,720 tons of steel in building 
two giant gas pressure vessels. The reason? ‘“T-1”’ Steel 
is three times as strong as constructional carbon steel. 
This permitted plate thickness to be reduced from 1.75 
inches to 0.73 inches. 

In addition to large savings in steel, shipping, han- 
dling and erection costs were greatly reduced and the 
vessels were stronger and safer. Further savings were 
realized by the elimination of stress relieving which is 


United States Steel 
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not necessary with ““T-1”’ Steel. 

USS ‘“‘T-1” Constructional Alloy Steel has a mini- 
mum yield strength of 100,000 psi. It can be readily 
shaped and welded, has high resistance to corrosion and 
impact abrasion. What’s more, it retains its strength 
at temperatures down to 50° below zero. These factors 
make it highly desirable for applications in the petro- 
leum industry—in pressure vessels, tank trucks, ma- 
chinery hauling trailers, derricks and offshore rigs. 
Write for our book “‘USS ‘T-1’ Steel.” 




















Atlas Lumnite Cement 
in refinery vessels 
resists heat, insulates, 
combats corrosion 





Name 














Refractory, insulating and corrosion-resistant concretes, 
made with LUMNITE Cement and suitable aggregates, 
help protect vital refinery equipment against corrosion 
and heat. Such concrete linings in heaters, reactors, 
cokers, regenerators, other process vessels, catalyst 
transfer lines, etc., have become standard refinery prac- 
tice. Shutdowns for installation are minimized because 
placement is fast and easy — by guniting, pouring, 
plastering. Service strength is reached within 24 hours. 
For convenience, packaged castables, containing Lum- 
NITE Cement, are available from leading manufacturers 
of refractories. Simply add water, mix and place. 

Write for the booklet, ‘““Lumnite Mortar Manual,” 
describing gun-applied linings. Universal Atlas, 100 
Park Avenue, New York 17, N. Y. 


Universal Atlas Cement 
Division of 
United States Steel 


Wilson-Snyder Pumps, 
engineered for exacting process applications 


In all types of processing units, including catalytic cracking 
and reforming, vacuum and atmospheric distillation, coking, 
hydrogen-finishing, ethylene and other light hydrocarbon frac- 
tionation, alkylation, polymerization, solvent extraction, treating 
and ammonia synthesis, the Wilson-Snyder trade name is synony- 
mous with the highest quality in heavy-duty process pumps. 
Because Wilson-Snyder manufactures both centrifugal and recip- 
rocating types, sales engineers are in position to make unbiased 
recommendations when selecting the particular pump best suited 
for each application. 


Centrifugal pump line includes single or two-stage heavy-duty 
types for elevated temperature applications to 900°F in 2 to 250 
hp sizes . . . and double-suction single-stage heavy-duty types for 
applications to 300° F in 5 to 1,500 hp sizes. 


Reciprocating pump line includes multi-plunger-type power 
pumps for handling a wide range of products, including highly 
volatile liquids, over a wide temperature range with capacities to 
500 gpm and pressures up to 5,650 psi. . . and a variety of duplex 
piston-type direct-acting steam pumps for general service require- 
ments with capacities to 1800 gpm and pressures to 800 psi. 


Wilson-Snyder Works 
Oil Well Supply Division 
United States Steel 





Divisions of United States Steel 
serving the Petroleum Industry: 


United States Steel Corporation, 

General Offices: 525 William Penn Place, Pittsburgh 30, Pa. 
American Bridge Division, 525 William Penn Place, Pittsburgh 30, Pa. 
American Steel & Wire Division and Cyclone Fence Dept., 

614 Superior Ave., N. W., Cleveland 13, Ohio 
Columbia-Geneva Steel Division, 120 Montgomery St., San Francisco, Calif. 
Consolidated Western Steel Division, Los Angeles, Calif. 
National Tube Division, 525 William Penn Place, Pittsburgh 30, Pa. 
Oil Well Supply Division, 

P. O. Box 478, Dallas 21, Texas. Stores in every oil field. 
Tennessee Coal & Iron Division, P. O. Box 599, Fairfield, Alabama 
Universal Atlas Cement Division, 100 Park Ave., New York 17, N. Y. 
United States Steel Supply Division, 

208 S. La Salle St., Chicago, Illinois. Steel Service Centers in 19 cities. 
United States Steel Export Company, 100 Church St., New York 8, N. Y. 


For more information .. . or for help with the application or fabrication of any U. S. 
Steel Product, look first in your telephone directory for the local division office, or write 
to the general office of the division making the product. 


World-wide distribution. Through Oil Well Supply Division, United States Steel 
Supply Division and United States Steel Export Company, you can obtain U. S. Steel 
Products in every major oil field or petroleum center throughout the world. 


United States Steel 


The following names are registered trademarks: Di-Hard, Hi-Hard, Chromex, National, ® , Excellay, Monitor, 
Tiger Brand, USS, Cor-Ten, Man-Ten, Tri-Ten, T-1, Carilloy, American, Unaflo, Oilwell, Witte, Hi-Brin, 
Krom-I-Dee, Atlas, Lumnite, Wilson-Snyder 


Printed in U.S.A. 

















Only from Allis-Chalmers... 


mechanical and electrical equipment matched 


For every pump, there’s a motor or engine drive .. . substations can 


for 1Op efficiency power a blower or compressor... motors need controls (and, fre- 
quently, belts and sheaves). No other company can coordinate all of 
im petroleum this equipment—and more—for petroleum from field through refinery. 

ONE INQUIRY and a variety of equipment is available—all “teame 


- for top efficiency in your operation, all coordinated from design to 
operations delivery, all backed by the same outstanding field service. For you, 


this means real savings in time and money 


MECHANICAL EQUIPMENT 


i) 
TEAS 


For new ways to save time 
and money in 1959, check the 
NEW IDEAS described in the 
following pages. 








Super-Seal, Silco-Flex, Texrope, Vari-Tex, Shaftex 
and Time-Tex are Allis-Chalmers trademarks os 





NEW 


IDEAS 


FOR PETROLEUM 


(A\")' 


Now the range of single-stage compressors is ex- 
tended into high pressure levels previously handled 


by reciprocating type units. 


Compactness, pulsation-free operation, few wear- 
ing parts, and easy maintenance are all built into 


this new design. 


The unit shown here, now in successful opera- 


A 





Here is a truly amazing advance in motor 
design from Allis-Chalmers engineering! 
Super-Seal motors represent never-before- 
dreamed-of economies for petroleum ap- 
plications. Why? These open-type motors 
can be used in many areas previously re- 
quiring more costly enclosed designs. You 
can save up to 60%. 

Moisture, dust, dirt, oils, acids and 
alkalies cannot affect these motors . . . and 
the reason is insulating technique. In lar- 
ger motors, Allis-Chalmers offers the revo- 
lutionary Silco-Flex insulation system. 
Developed and pioneered by A-C, this is 
the last word in protection for any motor 
having form-wound coils. 


IN THIS SYSTEM, silicone rubber is vul- 
canized into a homogeneous mass to form 
a flexible, moisture and heat resistant, 
void-free dielectric barrier surrounding 
coils, connections and leads 


SMALLER SIZES incorporate an encapsu- 
lated stator. A durable epoxy resin en- 
closes the coils, creating an electrical 
system impervious to outside elements. 


compressor boosts high pressure gas to higher 
pressure ieveils in range of 50 to 500 psi 
tion, boosts 3690 cfm of air from an inlet pressure 
of 185 psia to a discharge pressure of 240 psia. It 
is driven through a speed-up gear by a 1250-hp 


Allis-Chalmers motor. 


to seal against gas pressure. 


‘4 (WN) Super-Seal motor line means savings to 60% 


PROOF. A Super-Seal motor 
with encapsulated stator ran 
for hundreds of hours at full 
voltage (440 volts) and at full 
load while submerged in a 4% 
brine solution 


MORE PROOF. High potential 
test specified that this stator, 
protected by Silco-Flex insu- 
lation, be completely im- 
mersed in water with test volt- 
age applied. Motor involved 
was rated 500 hp at 4000 volts 





Excellent gas sealing is assured, since there is 
only one shaft extension and only one casing joint 


NEW 
—— r ‘law pump savings possiblie with 
IDEA td “customized standardization” 
Cy) It’s costly to believe your special pumping problem 

requires special pumps (at a special price). 
FOR PETROLEUM Many pump users, in the refinery area for exam- 
ple, can slash hundreds of dollars from pump 
investment by specifying “standard-construction” 
Allis-Chalmers pumps with customized compo- 
nents. A-C offers a choice of materials, including 
cast iron, nodular iron, bronze, stainless steel, 
nickel alloys, etc., and a variety of sealing arrange- 

ments (even a leakless design without seals) . 
A-C stocks these special parts and materials to 
provide customized standardization — and keep 

the price down. 





ae seater crear nenes 


The 72-inch silhouette of this 
4.16-kv switchgear is the lowest 
in the industry. It means eye- 
level instrumentation plus shoul- 
der-height accessibility of auxil- 
iary equipment. 


NEW DESIGN is completely com- 
partmentalized. All circuits are 
segregated . . . all live parts com- 
pletely enclosed .. . all metal 
barriers are grounded. 





‘law design high voltage 
control gives extra protection ° It takes less than a minute to 


install a molded glass polyester 
cover over a bus joint to join 
shipping groups in the field. No 
taping, no messy compounds... 
another exclusive feature. 


Here’s a major forward step in control protection for person- 
nel and equipment. It’s all part of Allis-Chalmers new, high 
voltage control. These safety features will pay off in 
petroleum applications. 


1. Gang-operated disconnect switch isolates starter from 
incoming power — assures safe entry to high voltage 
compartments. Tenia eesiiiealchees : 

° : ° ° eres shoulder-heilg accessl- 

2. Steel barriers separate high and low voltage equipment. ss bitty of potential tommieenens 

3. Short-circuit protection provided by fast-acting current- "by whether mounted in top rear of 
limiting fuses, rated 150,000 kva at 2300 volts and a4 standard unit or euziliary unit. 
250,000 kva at 4160 or 4600 volts. ; : Three cast epoxy resin PT’s 

4. Overload protection provided by accurate temperature- . , may be mounted on one safe 
compensated thermal overload relays which trip only tilt-out carriage. 
with excessive motor current, preventing needless motor ‘ 
stoppages. 

5. Undervoltage protection instantaneously opens line con- Location of transformers behind 
tactor on loss of voltage. Time-delay undervoltage pro- — grounded metal barrier in break- 
tection also available. er compartment in front of 

6. Mechanical interlock coordinates contactor, disconnect automatic shutters provides 
switch, outer door and inner barrier for maximum safety. : maximum operator safety for 

test and replacement. 
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To eliminate fouling of water flood, heat 
exchanger and cooling tower systems by 
algae and slimes, Allis-Chalmers No. 120 
Series Algaecide offers many exclusive 
advantages: 
®@ Easy to introduce into the system by means of pump, 
drip feed or manual feed. No expensive feeding 
equipment required. 
Safe to handle. Even in concentrated form it is no 
more than a mild irritant to skin, eyes and mucous 


membranes. 

Low toxicity to fish or animals. 
Non-oxidizing. 

Inhibits corrosion. 


Dosage is independent of organic, ammonia, or ni- 
trogen content of makeup water 


Proved effective in field use. 


Only 2 to 5 ppm required for effective dosage of 


most organisms. 


| ‘ke \yy) efficiency tor mud pumps with 
Ht 7 Texrope high capacity belts 


Maximum pulling power — up to 40% more 
than standard belts — has been proved over 
and over again in Texrope high capacity 
belts. Positive grip assures peak efficiency, 
longer life on mud pump applications. 

Neoprene impregnated bias cut cover 
stock resists oil, heat and moisture pene- 
tration. All Texrope belts have static con- 
ducting qualities without a price premium 

Mechanical drives in the petroleum in 
dustry are best served from the growing 
family of power transmission products 
which includes Vari-Tex speed changers, 
Shaftex speed reducers, Time-Tex timing 
belt drives, and many others 


For more information on these 
and other industry engineered prod- 
ucts from Allis-Chalmers, contact your 
1-C representative or write Allis 
Chalmers, Milwaukee 1, Wisconsin 


Other products for petroleum: oil field 
and marine engines, generator sets, fork lift trucks, 


industrial and crawler tractors, motor scrapers, 


ALLIS-CHALMERSS “““'™ 
- 


A.5864 





In any language, one hundred years of 
service is a worth whiie accomplish- 
ment. Dresser Industries salutes the 
Petroleum Industry and its next cen- 
tury of progress and pays tribute to 


the “Men With Imagination” who have 


made possible its many outstanding 


achievements. To commemorate the 
Centennial we have produced on the 
following pages a series of illustra- 
tions symbolic of the major divisions 
in the oil industry. If you wish copies 


suitable for framing, please write. 


ldeco’s Full View drilling mast dominates an oil field 
night scene, typical of the Louisiana bayou country 
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An impression of the production of the tools of drilling. Dresser Turbodril 
Security bit pattern and casting “hot pour” are combined in composite design 








Aglow with brilliant colors symbolizing an almost endless variety of processed 
chemicals, a large flask reflects the atmosphere of its refinery background 
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Olt * GAS 
EQUIPMENT AND | cHEemical 


TECHNICAL SERVICES | ELECTRONIC 
INDUSTRIAL 


P.O. BOX 178 @ REPUBLIC NATIONAL BANK BUILDING © DALLAS 21, TEXAS 


EXPLORATION 


HERMETIC SEAL — Development and manufacture of transformers 
and other electronic components. 


SIE — Complete seismograph systems, plotters, and computers. 


DRILLING 


CLARK — Engines and compressors. 
DRESSER MFG. — Couplings and fittings. 
GUIBERSON — Shallow drilling equipment. 
IDECO — Masts, drawworks, drilling rigs, traveling blocks, 

rotary tables, swivels, mud pumps. 
LANE-WELLS ~— Perforating services, electric and radioactivity well 

logging, packers and bridging plugs. 
MAGNET COVE ~— Barite, bentonite, clays and chemical additives 
for drilling fluids 
SECURITY — Rotary drilling bits, hole openers, reamers, 
casing scrapers, stabilizers 

WELL SURVEYS — Nuclear logging devices 


OIL AND GAS PRODUCTION 


CLARK — Engines and compressors. 


GUIBERSON — Swabs, packers, anchors, gas-lift equipment 
and workover equipment. 


IDECO — Oil well servicing and workover rigs. 
DRESSER-IDECO — Steel buildings 


LANE-WELLS — Perforating services, electric and radioactivity well 
logging, packers and bridging plugs. 


PACIFIC — Centrifugal pumps and oi! well plunger pumps. 


REFINING AND CHEMICAL 


CLARK — Heavy-duty engines, compressors and gas turbines. 
DRESSER MFG. — Couplings and fittings 
MAGNET COVE — Clays and chemicals. 
PACIFIC — Centrifugal hot oil and chemical pumps, slurry pumps, 
cooling tower pumps, loading pumps. 
ROOTS-CONNERSVILLE — Blowers, exhausters and centrifugal 
compre Ssors. 


TRANSMISSION AND DISTRIBUTION 


CLARK — Heavy-duty engines, compressors and gas turbines. 
DRESSER-IDECO ~— Steel buildings, microwave towers. 
DRESSER MFG. — Pipe line couplings, repair clamps and sleeves. 
HERMETIC SEAL — Transformers, electronic components 
PACIFIC — Centrifugal pumps for crude and refined 
product pipe lines. 

ROOTS-CONNERSVILLE — Gas boosters, meters, blowers, 

inert gas generators. 
Sie — Electronic instrumentation, computer systems. 


INDUSTRIAL AND GOVERNMENT 


CLARK — Heavy-duty engines, compressors and gas turbines 
DRESSER DYNAMICS — Advanced scientific research, instrument 
development, missile testing. 
DRESSER-IDECCO Radar, radio and television towers, 
steel buildings, aircraft hangars, 
and mechanical parking garages 
DRESSER MFG. Couplings, fittings, rings and weldments 
HERMETIC SEAL — Design and manufacture of transformers, 
reactors, amplifiers, filters, other 
electronic components 
MAGNET COVE ~ Barite, bentonite, clays and chemicals 
PACIFIC — Centrifugal, boiler-feed, and steam turbo pumps 


ROOTS-CONNERSVILLE Blowers, exhausters, meters and 
centrifugal compressors 


Sie — Electronic instrumentation, computer systems. 
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OPERATING UNITS: BOVAIRD & SEYFANG — Bradford, Pa.— Founded 1891 @ CLARK BROS. — Olean, 
N.Y Founded 1880 @ DRESSER DYNAMICS — Northridge, Calif. — Founded 1957 © DRESSER-IDECO — Columbus, Ohio 

Founded 1920 © DRESSER MANUFACTURING DIVISION Bradford, Pa Founded 1880 © HERMETIC SEAL TRANSFORMER 
co Garland, Texas — Founded 1952 @ GUIBERSON — Dallas, Texas — Founded 1919 . IDECO — Dallas, Texas 

Founded 1920 ¢@ LANE-WELLS Houston, Texas — Founded 1932 ¢ MAGNET COVE BARIUM — Houston, Texas — Founded 
1940 © PACIFIC PUMPS — Huntington Park, Calif.— Founded 1923 © ROOTS-CONNERSVILLE BLOWER — Connersville, 
Ind Founded 1854 . SECURITY ENGINEERING Dallas, Texas; Whittier, Calif Founded 1931 © SOUTHWESTERN 
INDUSTRIAL ELECTRONICS — Houston, Texas — Founded 1945 © WELL SURVEYS Tulsa, Oklahoma — Founded 1939 


FOREIGN: CLARK BROS. CO London, England ¢ CLARK COMPRESSOR CO. LTD. Calgary, Alberta, Canada 
CLARK-ITALY S.p.A Rome and Milan, Italy @ DRESSER A. G Zurich, Switzerland — Caracas, Venezuela © Dresser 
International, Inc.; Divisions: CLARK BROS. PAN AMERICAN e IDECO -« LANE-WELLS © PACIFIC PUMPS @ 
ROOTS-CONNERSVILLE © SOUTHWESTERN INDUSTRIAL ELECTRONICS — Buenos Aires, Argentina; Caracas, Venezuela; 
Mexico, D.F © DRESSER MANUFACTURING COMPANY, LIMITED — Toronto, Ontario, Canada . DRESSER (GREAT 
BRITAIN) LIMITED — London, England © LANE-WELLS (CANADA) LIMITED — Calgary, Alberta, Canada © MAGNET 
COVE BARIUM CORPORATION LTD. — Calgary, Alberta, Canada © MAGCOBAR DE MEXICO, S. A. — Monterrey, N.L., 
Mexico @© MAGCOBAR MINING COMPANY, LIMITED — Calgary, Alberta, Canada © MAGCOBAR DE VENEZUELA, C. A. 

Caracas, Venezuela @ PACIFIC PUMPS OF CANADA, LIMITED — Edmonton, Alberta, Canada © PETRO-TECH DO 
BRASIL, LTDA Rio de Janeiro, Brazil © PETRO-TECH DEL PERU, S. A. —Talara, Peru @ PETRO-TECH SERVICE, C. A. 

Caracas, Venezuela ° ROOTS-CONNERSVILLE BLOWER (CANADA) LTD. Toronto, Ontario, Canada ° SECURITY 
ENGINEERING CANADA LTD Edmonton, Alberta, Canada © SECURITY INTERNATIONAL, C. A. — Caracas, Venezuela; 
London, England @ *SECURITY ROCK BITS LIMITED — Manchester, England e SOCIETE FRANCAISE DES INDUSTRIES 
DRESSER S. A. — Paris, France *© SOUTHWESTERN INDUSTRIAL ELECTRONICS (CANADA) LIMITED Calgary, Alberta, Canada 


* Majority owned 





EXPLORATION 





IN THE FOREFRONT of any industry are those who find the 
raw materials it employs. In the oil industry, most of the finding 
today is done by the geologist and the geophysicist. But it was not 
always so. The first “oil finders” had no scientific background. 
They were largely “creekologists” and trend players. And so it 
was until the 1910-20 period when the industry began to accept 
the principles of geology as a sound approach to the finding of 
new oil and gas fields. In the 1920's geophysics was added to the 
oil finder’s tool kit. 


And what have they found, these men who are responsible for 
the spending of 2 billion dollars every year on the drilling of 
wildcat wells? So far, they have found about 80 billion barrels 
of oil in the United States alone. Abroad, about 230 billion more. 
Every barrel is a testimonia! to the courage and persistence of the 


wildcatter, and to the growing abilities of the oil-finding profession. 


Milestones in Oil Finding 
These great fields made the nation’s headlines, and 


helped make it the greatest oil country B-2 


Creekology and Surface Seeps 
These were the first tools of the oil finder. A hundred 


years brought many new ones into play 


Gravity Blazed Trail for Geophysics 


Torsion balance reached the United States via Europe 
in 1922 


Refraction Method Had Brief Life 


Spawned by war, it gave way to reflection survey, and 
in most parts of the world is a thing of the past 


Ocean Mapping Was Genesis of Reflection Method 
Oil hunters first used it in Oklahoma in the early 1920's 


along the flanks of the Arbuckle Mountains 


Types of Oil Fields 


Oil finders soon discovered that structure alone or 
stratigraphy alone was not enough 

Score Today: 32 Oil States, 17 Barren 
But a half dozen have an outside chance of landing on 
the select list 

Logs—The Oil Finder’s Slide Rule 
“A blend of physics, mathematics, and geology” is one 
picturesque description of this tool 

Search for Oil Ils World-Wide 
But it’s really nothing new; it’s been going on since soon 
after Drake set the whole thing off 


Reserves—Tomorrow’s Storehouse 
So far we've continued to find oil faster than we've 


produced it. Reason? Better finding tools 
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1859-1900 


Drake discovery. First wildcat 
staked on an oil seep 

Florence. First oil field in Rocky 
Mountains. Unusual in that its 
production is from fractured 
shales 

Anticlinal theory confirmed by 
1. C. White by staking success- 
ful gas discoveries. 

Corsicana. Accidental discovery 
and first of fault-line trends of 
Texas. Annual production hov 
ered around 500,000 bbi. from 
1897 to 1901 

Coalinga. First 
Joaquin oil fields, followed by 
McKittrick, Kern River, and 
Maricopa, Midway, and Sunset. 


of great San 


1901-1910 


Spindletop. First salt-dome pro- 
duction. First gusher with an 
estimated output of 100,000 
bbl. of oil per day 

Red Fork. First production in 
Oklahoma. 

Jennings. First Louisiana salt- 
dome production 


Los Angeles oil field discovered 


-1905—-Salt-dome discoveries had 


their first wave. 

Cleveland. Boosted Okiahoma’s 
daily production by 11,000 
bbl. per day. 

-Glenn Pool. First important strat 
trap in the Mid-Continent. Daily 
production reached 110,000 
bbl. by 1907. 

Caddo. North Lovisiana’s first 
oil field. By 1910 Caddo was 
the largest oil field in Louisiana 


Pennsylvania = 


California 


date 


in Oil Finding... 


and produced 5,090,793 bbi 
that year. 

Salt Creek. Wyoming's first ma- 
jor oil field. Its discovery set up 
an active exploration program 
that found many productive 
“sheepherder” anticlines. 
Electra. First important produc- 
tion in Red River uplift. Sparked 
North Texas oil boom. 
Caddo Lake. First 
drilling. 


1909 


overwoater 


1911-1920 


—Cushing. Revived anticlinal the- 
ory. Reestablished geology as a 
means of finding new oil 
fields. Daily production soared 
to 280,000 bbi. by 1914. Ac- 
counted for 17% of all U.S. 
production by 1919. 

—Burkburnett. At first a minor 
discovery, it blossomed into a 
major oil field in 1918. Townlot 
drilling rapidly expanded the 
daily production into a major 
oil field. 

Healdton. Sparked 
Oklahoma’s first major oil play. 
Completed producers with daily 
outputs of 4,000 bbl. per day 
cost only $4,000 

El Dorado. Helped 
Kansas as an 


southern 


establish 
important oil 
state 

Garber. Oklahoma's 
gusher to date, the discovery 
flowing 20,000 bbl. per day. 
Surface anticline. 

Ranger. Production rapidly built 
up to 73,000 bbl. per day by 
1919 and then quickly declined. 
Surface geology played a prom- 


largest 
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inent part in this and other 
similar Texas oil plays during 
this era. 

Panhandle. An early gas dis- 
covery mushroomed into the na- 
tion’s largest gas field that to- 
day embraces over 2,000,000 
Established Texas Pan- 
handle as a key oil and gas 


acres. 


producing area. 

Desdemona. Discovery based on 
geology. Production 
reached its peak within a year. 
—Hewitt. Early geological success 
Oklahoma. A 
structure that 


1918 


surface 


in southern 
known surface 
had a peak production of 44,- 
000 bbl. per day. 
—Mexia. Started wave of discov- 
eries along now well-estab- 
lished fault-line trend. Among 
these were Luling, Powell, deep 
production at Corsicana. Annual 
production from these fields ex- 
ceeded 59,000,000 bbl. during 
peak year of 1924. 
1920—Burbank. Osage County’s first 
major oil field. Large strat trap 
that established Osage County 
as an important oil area. For 
first 8 years after its discovery, 
field produced 20,000,000 bbl. 
annually. 
1920—El Dorado. Initial gas discovery 
developed into Arkansas’ first 
oil field. 
1920—Westbrook. West Texas’ first oil 
field. 


1921-1930 
1921—Les Angeles Basin heyday. Hunt- 


ington Beach, Signal Hill, and 
Santa Fe Springs boosted Cali- 
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Texas Texas 


These great fields made the nation’s headlines 
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fornia’s daily production to 
800,000 bbl. per day. 
Tonkawa. Outstripped Burbank 
as a producer by 1922 to be- 
come Oklahoma’s largest oil 
field. 

Smackover. Arkansas greatest 
field to date with 1,000 wells 
completed in a year’s time. 
Field produced 25,000,000 bbi. 
of oil the year after its dis- 
covery. 

Kevin-Sunburst. Montana's first 
large oil field 

Seminole. Important oil produc- 
tion at Wewoka was the fore- 
runner of Oklahoma’s Seminole 
boom. By January 1, 1928, the 
fields in the Seminole area had 
produced nearly 150,000,000 
bbl. of oil. Daily production 
reached 527,000 bbl 

Big Lake. First major discovery 
in West Texas set off an explo- 
ration and drilling campaign 
that is still going strong. 
Turner Valley. First important 
oil production in the Canadian 
foothills. Forerunner of many 
major oil and gas fields in 
Canada 

Artesia. First commercial oil in 
New Mexico 

Spindletop. Flank production 
at 2,588 ft. rejuvenated this oil 
field and set the stage for an 
intensive flank exploration on 
known salt domes that is still 
continuing to this day. 

~Yates. Shallow production was 
the tipoff to a field that will 
ultimately produce 650,000,000 
bbl. of oil. 


1926—Nigger Creek. Geological suc- 


cess that developed into a dis 


appointingly small oil field. 
Oklahoma City. A large surface 
anticline became temporarily 
the nation’s greatest oil field. 
Today Oklahoma City still ranks 
among the top 10 in the world. 
Kettleman Hills. Deep drilling 
finally succeeded in establish- 
ing a major oil reserve on a 
huge surface structure. 

Hobbs. New Mexico's first ma- 
jor oil field. 

Van. Turned Texas’ oil finders’ 
eyes to East Texas. 

Darst Creek. Major fault line oil 
field. 

East Texas. Dad Joiner estab- 
lished himself as the king of all 
wildcatters by bringing in the 
discovery well at East Texas, a 
giant among the giant oil fields. 
Ultimately the field will pro- 
duce 5,000,000,000 bbl. of oil. 
World’s greatest strat trap. 
Rodessa. Sprawling fault-line 
field in South Arkansas and 
North Louisiana. 


1931-1940 


Conroe. Gas discovery was the 
harbinger of a major oil field. 
Old Ocean. Forerunner of a 
wave of geophysical successes 
along the Texas-Lovisiana Gulf 
Coast, followed in rapid succes- 
sion by Hastings and Anahuvac. 
Salem. Geophysics revived oil 


exploration in Illinois. Daily § 


production for the state trebled 


during 1937 and quadrupled | 


in 1938 
Creole. First offshore oi! field. 


Pioneered revolutionary meth- 
ods for exploring and develop- 
ing underwater reserves. 
Hawkins. Surface and core-drill 
prospect that developed into a 
half-billion-barrel oil field 
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1941-1958 


—West Edmond. A major oil field 


and a strat trap. 

Rangely. Intense drilling cam- 
paign outlined Colorado’s first 
major oil field. Large surface 
structure that today produces 
26,000,000 bbl. per year. 
-Leduc. Devonian-reef produc- 
tion ended an_ exploration 
drought in Canada and 
spawned the present Canadian 
oil industry. 

Scurry-Snyder. Reef production 
in West Texas had an impact 
on oil finding throughout the 
world. Geophysics was notably 
successful in finding other simi- 
lar producing reefs. 

Denver basin. Opened by Ohio 
Oil Co. 

Beaver Lodge. First oil produc- 
tion in North Dakota heralded 
a new oil province, the Willis- 
ton basin, which will eventual- 
ly rival the Permian basin. 
San Juan gas field. Improved 
completion techniques make 
economic a new gas province. 
Recent developments have con- 
verted San Juan into an impor- 
tant oil area. 

Pembina. North America’s larg- 
est oil field in areal extent 
Huge strat trap 

—Paradox basin, in southeastern 
Utah, burst onto the oil horizon. 
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PETROLEUM PANORAMA, 1859—1959 
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SKETCH made in 1810 by J. Francis Waldo shows 
men skimming petroleum from an oil spring on 
Oil Creek. Oil springs and seeps are excellent in- 
dications of untapped oi! fields and fabulous 
Kirkuk in Iraq (right) was drilled on a seep that 
was mentioned in Biblical times 


reekology an 


Surface Seeps 


_.. these were the first tools of 
the oil finder. A hundred years were to bring 
many sciences into play in man’s quest for oil 


After 100 years of oil exploration, the first method of 
locating oil fields is still one of the most effective 
Colonel Drake spotted the location for the Drake well 
on an oil seep on Oil Creek in western Pennsylvania 
And surface indications still play a big role in guiding 
exploration in any virgin area. Probably the best 
known modern oil field located by the seep method is 
Mene Grande in Venezuela. This giant oil field is 
aptly named “Big Seep” since the initial test was lo- 
cated downdip from a surface seep 

Oil and salt water are common occurrences, even 
today, and in the early days the salt springs and salt 
licks guided the oil finder. Oil men quickly learned 
that there was a close association between oil and 
salt water. This association was used to good advan- 
tage in the first rush to find new oil. Prior to 1859, 
there were many areas in Pennsylvania and West Vir- 
ginia where men had found oil in drilling wells for 
salt water. Then oil was an unwanted byproduct; salt 
was the immediate objective 

The Drake well was drilled in 1859 at an oil spring 
where Indians for centuries had come to collect oil for 


B-4 


medicinal purposes. During the following year, land 
was leased up and down Oil Creek and by 1861 many 
big wells flowing up to 3,000 bbl. per day had been 
drilled in the valley above and below the Drake well. 
Exploration continued down the Allegheny River from 
Oil City to Franklin and upstream to Tidioute, but 
the high plateaus were considered worthless. Not until 
1864 was it recognized that the oil occurred under the 
hills as well 


Trends 


rhe drillers soon noted that the big wells and the 
oil pools themselves lined up in trends with a north- 
east-southwest strike. This principle governed pros- 
pecting for many years. Surveyors were employed to 
run lines many miles through the Pennsylvania forests 
to locate wildcat wells on a certain trend line. In- 
asmuch as none of the oil pools in the Titusville region 
are structurally located, drilling on trends is still the 
only geologically sound method for finding oil in 
that area 

After 100 years it is still one of the best and most 
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used methods of prospecting. In the majority of oil 
areas the pools line up parallel to the grain of the 
rocks like beads on a string. The best place to drill 
is usually along this trend from a good well. 

Drilling on oil seeps and trends is as good a way 
of prospecting today as it was then, and down the 
years more oil has probably been found by the use of 
these simple principles than from all the new tech- 
niques of geology and geophysics combined. 


Pseudo Sciences 


More dubious methods such as dowsing were quick- 
ly applied. The forked stick has been widely used in 
oil finding, but never generally accepted. It is still 
used today. Pleasantville field was discovered shortly 
after the Drake well by a spiritualist driller who felt 
a supernatural signal as he was hauling his rig to a 
different location. Supernatural and pseudoscientific 
gadgets are still used today. Occasionally oil fields are 
discovered after they have been used, but only as a 
result of chance. 


JOHN F. CARLL 
thered modern petroleum en- 
gineering and petroleum ge- 
ology. Map at left was pro- 
duced by him in 1874 and re- 
veals the complete absence of 
structure in these Pennsylva- 


(below) fa- 


~) 


“TRENDOLOGY” plays an important 
role in oil exploration today. Cyrus 
D. Angell, a merchant-turned-oil- 
finder, introduced this technique be- 
fore the oil industry was 15 years 


old. 


Geological Principles 

The basic principles of petroleum geology were 
clearly formulated between 1875 and 1885 by John F. 
Carll, of the Pennsylvania Second Geologicai Survey. 
He pointed out the necessity for keeping good records, 
examining samples, and correlating geological logs. The 
oil pools could thus be understood and outlined, and 
their relationships observed. He showed that the oil 
did not occur in underground caverns or fissures, as 
first thought, but in the pores of sandstones. He showed 
that the gas was originally in solution in the oil, “like 
the gas in a keg of beer,” and that it was effective 
in forcing the oil to the wells. He clearly described the 
water-flooding process whereby water drives the oil to 
the producing wells. He did not formulate the anti- 
clinal theory because there were no closed anticlines 
in the older oil fields of Northwest Pennsylvania. 


Anticlinal theory . . . Canadian geologists were the 
first to recognize the association between anticlines 
and oil seeps, as a result of exploration in Ontario. 


EARLY OIL OPERATORS stuck close to production in looking for new reserves, and seas of wooden derricks sprang up almost 


overnight. Here is a typical 1868 Pennsylvania oil field, Tidioute. 


oil was confined solely to creek bottoms. 


At that time operators had abandoned the idea that 





Enter the 
Anticlinal Theory 


A CANADIAN GEOLOGIST first recognized 
the relationship between oil production 
and anticlines. But it remained for |. C. 
White (right) to elevate the anticlinal 
theory to the statute of a practical oil- 
finding method. He applied the theory 
successfully in finding new gas reserves 
in West Virginia. Anticlines have domi- 
nated exploration thinking for nearly 100 
years, because even the lay mind can pic- 





ture what they look 


below), 


Even before the Drake well, in 1848, Sir William 
Logan, director of the Geological Survey of Canada, 
visited the oil seeps of the Gaspe Peninsula and pointed 
out in passing that these were on anticlines. 

The first clear formulation of the anticlinal theory 
was by T. Sterry Hunt, of the Canadian Geological 
Survey, in 1861. Only 4 years later, Hunt concluded 
that the following conditions were necessary for oil 
accumulation: 

e A source bed. 

© Proper attitude of the strata, i.e., anticlines. 

e Suitable fissures to act as reservoirs. 

e Impervious strata above and below the oil-bear- 
ing zone. 

This theory was never accepted in Pennsylvania 
for the simple reason that it did not hold in that 
state, which for over 50 years was the foremost oil- 
producing area in the world. Even in southwestern 
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like. (Photo left, 


Pennsylvania and West Virginia where large closed 
anticlines are found, the oil occurs in lenticular sands, 
and is as likely to be off an anticline as on it. 

Gas, however, does occur in Pennsylvania and 
West Virginia more abundantly on the crests of struc- 
tures. I. C. White, formerly employed by the Penn- 
sylvania Geological Survey, made the first practical 
application of the anticlinal theory in West Virginia in 
1882. However, the theory was never widely used in 
finding oil in Pennsylvania, although it was used in 
prospecting for gas. 

White reaffirmed the anticlinal theory in his monu- 
mental paper, “The Geology of Natural Gas,” appear- 
ing in Science. Vol. 5, 1885. Immediately this theory 
was bitterly attacked by J. P. Lesley and Charles A. 
Ashburner, of the Pennsylvania Survey. Dr. Edward 
Orton, then state geologist for Ohio, supported White. 
White’s place in oil exploration today is well estab- 
lished and he has left a mark that few geologists today 
can duplicate. In 1888 he embarked upon an explora- 
tion program in West Virginia, then virgin territory. 
Guided solely by the anticlinal theory, he staked four 
wildcat locations. The oil fraternity closely watched the 
results and were quick to embrace the new theory when 
three out of the four locations found production. 


Trap theory ... By 1900 geologists understood the 


more inclusive “trap theory.” Basically this theery 
states: Oil or gas migrates updip in porous strata until 
stopped under some impervious bed or barrier. The 
thing that holds the oil or gas in place is called the 
trap whether it is caused by a change in the attitude 
structure) or a change in the physical 
characteristics of the rock 

It was in Oklahoma that the anticlinal theory finally 
was applied generally to oil prospecting. In 1912 
Cushing field was discovered. It was not found as a 
result of geological advice, but it was on a prominent 
dome that had long been known and vainly recom- 
mended by geologists. The result was that oil-company 
managements began to employ geologists and listen to 
their advice. Still, more than half the pools in Okla- 
homa do not occur on anticlines, and were discovered 
by random drilling. 

Farther west the anticlinal theory really paid off. 
In California big anticlines were richly productive. In 


of the rocks (i.e., 
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Wyoming in the 1920’s many oil fields-were discovered 
on prominent anticlines. 

We can debate the value of the “anticlinal theory” 
today. Critics claim that oil exploration was set back 
50 years by it, because geologists ignored other fac- 
tors that control production in the rush to find anti- 
clines. Rightfully White deserves a prominent place 
in the oil industry’s Hall of Fame, for he elevated oil 
finding from a hit-or-miss proposition to a science, 
based upon sound engineering and physical principles 
Today, largely through White’s convictions, the oil 
finder is a respected asset to any oil company 

Once White had established field proof in the 
shape of new fields, the anticlinal theory grew in pop- 
ularity and prestige among oil operations. Even Spin- 
dletop and the other salt domes could be explained in 
terms of structure. And later the fault line trends 
were structural accumulations. 

Right after the close of World War I, anticlines 
were actively sought on the surface. Many great fields 
of the Mid-Continent were found, including Salt Creek, 
Seminole, Mexia-Powell, and ottliers. 


WITH THE UPSURGE of the oi! industry in the Mid-Continent, 
the anticlinal theory was largely disregarded until the acci- 
dental discovery of oil in Cushing in 1912 on a known sur- 
face structure (above). Immediately oil companies hired 
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Geophysics Appears 

As the more prominent structures were found and 
drilled, a new method appeared. Far-sighted geologists 
like Paul Weaver and Wallace Pratt applied sensitive 
instruments first to find salt domes and later anti- 
clinal structures. The geophysicist burst onto the ex- 
ploration scene with a string of exploration successes 
in the late twenties. Then oil finding entered a new 
cycle. However, like so many new lines of thinking, 
the impact of Spindletop was not apparent for many 
years. With gravity and seismic surveys, the geophys- 
icist provided a tool that was remarkably effective in 
finding salt domes. Later the geophysical techniques 
were modified to uncover anticlines. 

Now the pendulum is swinging in the other direc- 
tion. The geologist has regained his quarterback spot 
on oil exploration’s first team, calling the plays, coor- 
dinating the geophysical data into the geological pic- 
ture, and mapping out future strategy for finding new 
With this change we can look for a new 
cycle of big discoveries in the United States. 


oil reserves. 


geologists to map the future oil fields of the Mid-Continent. 
Cities Service Oil & Gas Co. pioneered this movement, 
employing several hundred surface geologists. Photo shows 
one party of an oil-finding team for Cities Service in 1917. 





Gravity Blazed 
Trail for 
Geophysics 


Torsion balance reached U. S. 
via Europe in 1922 


The spectacular success of early gravity work catapult- 
ed the geophysicist into the forefront as an oil finder 
Exploration techniques had progressed but little since 
1901, the discovery of Spindletop, the first salt-dome 
production. Surface indications were the only clues 
to new oil fields and the surface geologist had been 
the pampered baby of the oil industry since White's 
early successes based on his anticlinal theory. 

But with gravity, the geophysicist had a tool that 
enabled the oil company to look into the heart of the 
earth. And the geophysicist completely dominated the 
exploration picture from 1924 to the end of World 
War II in 1945. The success of some of the early 
surveys is almost unbelievable in these days of “hard- 
to-find” oil. In 1937 one gravity survey with two in- 


TORSION BALANCE SURVEYS enjoyed a phenomenal success 
along the Gulf Coast during the first wave of geophysical 
surveys. Robert L. Kidd, now president of Cities Service Oil 
Co., and William F. Absher are shown here preparing to set 
up the torsion balance. Photo was taken in 1931. 
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struments uncovered 20 new salt domes in less than 6 
months! The geophysicist quickly earned his right to 
the title of oil finder and became an integral part of the 
exploration team. 


European trail blazers . . . Lake bottoms and oil ex- 
ploration have little in common today, but the first 
successful gravity surveys were over frozen lakes. Von 
Eotvos, the father of present-day gravity work, first 
mapped the bottoms of frozen lakes in Europe in 1901, 
using his own invention, the torsion balance. These 
early gravity surveys correlated remarkably well with 
actual depth soundings of the lake surveyed. How- 
ever, the first survey of an oil field was over Czecho- 
slovakia’s one-well Egbell pool in 1915 and 1916. 
This was carried out by Hugo von Boeckh who first 
recognized the commercial application of gravity work. 
World War I, however, retarded the rapid growth of 
gravity work in Europe, because the method originated 
in countries dominated by the Central Powers. 

American scientists, too, saw the value of the tor- 
sion balance, for DeGolyer is reported to have attempt- 
ed to secure one in 1914. His efforts were unsuccess- 
ful and Americans had to wait until 1922 for the in- 
troduction of the torsion balance to petroleum explo- 
ration in this country. By then, several successful sur- 
veys had been carried out in Europe over salt domes. 

European scientists introduced gravity work to the 
United States in late 1922. DeGolyer’s company and 
Roxana Petroleum Corp. (Shell) each imported two 
torsion balances. DeGolyer’s surveys turned up the 
first gravity success, the Nash dome, discovered in 
1924. Prior to this, however, Spindletop had been 
carefully mapped to check the method. With oil pro- 
duction at Nash dome, however, the industry em- 
braced gravity work as a successful oil-finding tool. 
The following 18 months saw at least four new oil 
fields resulting from gravity surveys: Long Point, 
Allen, Clemens, and Fannet domes. 


Gravity results . . . The first successful survey at Egbell 
was made over a known anticline rather than a salt 
structure. And this type of structure was not ignored 
in the rush to use gravity surveys as a new explora- 
tion tool. Gravity was also used with gratifying results 
along the Mexia-Luling fault zone. 

Early gravity surveys along the Gulf Coast were de- 
signed to map salt domes. Most of this work was done 
with the torsion balance, largely because the existing 
pendulum method of measuring gravity was not accu- 
rate enough for the work. But with the perfection of 
the gravity meter, the use of both the torsion balance 
and pendulum began to decline. This instrument first 
came into use in 1930 in oil exploration and was de- 
veloped by Humble Oil & Refining Co. 

Today gravity work is confined to reconnaissance 
work. But hardly a salt-dome oil field in South Loui- 
siana exists that has not been mapped by gravity sur- 
veys at one time or another. Gravity work enjoyed a 
renaissance at the start of the concerted offshore ex- 
ploration program and it is a valuable asset to offshore 
oil finding. Foreign exploration, too, has a need for 
gravity surveys. These are used to help work out the 
regional geology and isolate areas of interest. Detailing 
of the prospect is normally done with seismic surveys. 
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HERE’S HOW a gravity survey works. 


rocks are closer to the surface and the meter registers a greater pull of gravity than on the flanks. 


The gravity meter is set up at Stations 1-9. Over the crest of the anticline, denser 


The results are plotted 


on cross-section paper and show a maximum over the crest. 


Instrumentation has come a long way since the 
cumbersome torsion balance and early pendulum. 
Today's gravity meters are no larger than a gallon jug. 
Air-borne surveys use helicopters to get from station to 
Station. Water-borne crews use remote-controlled me- 
ters that are lowered to the ocean floor. The operator, 
aboard ship, levels the meter and takes the reading. 
The instrument is then retrieved and the boat moves on 
to the next station. 


Magnetic surveying . . . Magnetic surveys, although 
probably the oldest known geophysical method for min- 
eral exploration, have not had nearly the impact on 


SALT DOMES hove a characteristic gravity pro- 
file. Here is an idealized drawing that shows 
the typical anomaly. 


oil exploration that gravity and seismic surveys have 
enjoyed. However, magnetic surveys were used quite 
successfully in the late twenties in the Mid-Continent 
for reconnaissance work. Where the basement topog- 
raphy is related to oil production, the method gives 
good results. And, today, magnetic work is a decided 
asset in new areas. Oil companies combine gravity and 
magnetic surveys to work out regional problems. 

Since World War II, the use of air-borne mag- 
netometers has given oil companies a rapid and in- 
expensive mapping tool. These surveys have been par- 
ticularly helpful in foreign countries where little is 
known about the detailed geology. 


FAULTS, TOO, can be picked up by gravity sur- 
veys, particularly if denser basement rocks are 
fairly close to the surface. 
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FAN OR ARC SHOOTING was particularly effective in spotting salt domes along the Gulf Coast. Distance between the 


shot point and the receivers was several miles 


Notice that the sound traveled largely a horizontal path. 


Refraction Method Had Brief Life 


Spawned by war, it gave way to reflection survey 


The idea of seismic exploration actually predates 
the discovery of oil at Titusville. In 1846, Robert 
Mallet presented a paper to the Royal Irish Academy 
and suggested the use of artificial seismic waves for 
exploring the vast areas of the globe that were covered 
with water. Three years later Mallet published the 
first account of seismic field experiments 

Mallet’s results, however, were inaccurate because 
he was using such crude instruments. And, because 
of these inaccuracies, he entered into a violent scien- 
tific argument with Gen. H. H. Abbott, of the United 
States Army, who published some field experiments 
in 1876. Abbot used better equipment and his results 
were closer to the right answer than were Mallet’s 


REFRACTION PARTIES used radio communications to maintain contact be- 
tween the recording unit and the shooter. Here is an early party at Conroe 
Tex., in 1928, attempting to map the salt domes in the area 


However, Abbott, too, failed to appreciate the effect 
of poor instrumentation on his field results. 

Several scientists helped the infant earth science 
along and in 1907, Wiechert and Zoepritz published 
a paper on the theoretical treatment of seismology 
that put the theory far ahead of actual experimental 
data. By 1910 the theory of refraction profiling was 
recognized. Much of the early thinking on seismic 
work was carried out by European scientists along 
academic lines. However, by 1914, Mintrop, Prince 
Galitzin, and Wilip, all prominent European scientists, 
recognized the practical application. 

World War I served to stimulate interest in seis- 
mology with the need for locating enemy gun emplace- 


REFRACTION SHOOTING wos expensive and 
the dynamite was a major item because tre- 
mendous amounts were needed 
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GEOPHYSICISTS were the true nomads of the oil industry and even in 1926 were completely “mechanized.” Rival oil 
companies sent scouts to spy out the moves of the seismic crews in an effort to learn where they were shooting and 


the results of the survey. 


ments. Most of this work was based on the travel 
path of sound in air. And the “anomalous propagation 
of sound” showed clearly that seismic waves could be 
refracted. This refraction of seismic waves in air ac- 
counted for the fact that cannon fire could be heard 
by observers scores of miles from the gun emplace- 
ments. Scientists discovered the sound waves traveled 
a refracted path up into the high levels of the atmos- 
phere and were “bent” back to earth. 

Mintrop at the end of World War I was quick to 
apply refraction work to oil exploration. In 1919 he 
applied for a patent in Germany covering the use of 
refraction profiling for locating the depth and type 
of subsurface formations. Mintrop’s Seismos Gesell- 
schaft started working for Mexican Eagle Oil Co. in 
1923, and later that same year Marland Oil Co. 
imported a Mintrop crew into the United States. 

This early work met with only mediocre success 
but did show that the method had merit. Gulf Oil Corp. 
started work on the Gulf Coast using a Seismos crew 
in 1924. Gulf’s efforts turned up the Orchard dome in 
1924 followed by several other salt-dome discoveries 
in 1925. 

Prior to the discovery of Orchard dome, the Ger- 
mans had had very little success with refraction work. 
L. P. Garrett, however, with Gulf Oil devised an 
experiment over a known dome that showed conclu- 
sively the marked time difference between sound paths 
that penetrated “high-velocity” salt and those that 
passed through normal “low-velocity” Gulf Coast 
sediments. This experiment pointed up the wisdom 
of “fan shooting,” and it was this technique that un- 
covered most of the early geophysical successes along 
the Gulf Coast. 

Fan shooting became the accepted method of find- 
ing Gulf Coast salt domes after Garrett had blazed 
the path. “Time leads” were excellent evidence for salt 
domes, i.e., the first arrival of the refracted seismic 
energy arrived sooner if it passed through salt than 
if the energy passed through the normal sediments. The 
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results of some of these early surveys were most grati- 
fying; one survey for Louisiana Land & Exploration 
Co. required only a few months and mapped a dozen 
domes. 

German crews were soon overtaken and surpassed 
in the race to develop better instruments and field 
methods for finding salt domes. The foremost pioneer 
among the early American companies was Geophysical 
Research Co., organized by E. L. DeGolyer and 
J. C. Karcher. 

Early refraction work, although immediately suc- 
cessful on the Gulf Coast, had rough going in other 
oil areas. Geologic conditions were perfect for mapping 
salt domes by this method, but refraction work had 
only limited application in finding other types of struc- 
tures. In West Texas, the early seismic surveys did 
outline some of the larger oil fields; however, the work 
in California was somewhat disappointing. Early re- 
fraction surveys in East Texas uncovered several salt 
domes that only now are of interest to oil men. 


Present status . . . Today the refraction technique in 
most parts of the world is a thing of the past. Usually 
the method is used when other geophysical surveys, 
such as reflection, fail. Many of the large oil fields 
in the Middle East were located by refraction surveys 
and Canadian oil companies are using the method ex- 
tensively along the foothill belt in Alberta. Here the 
complex geology renders the reflection method almost 
useless and geophysicists are falling back on the time- 
proved but costly refraction survey. 

Why did oil companies desert the refraction 
method? Refraction surveys were slow; they required 
special geologic conditions to be most effective; they 
were costly. And by 1925, another method appeared, 
pioneered and developed by American ingenuity. This 
was the reflection survey that rapidly replaced the 
refraction method because of its greater versatility, 
speed, lower cost, and its successes in finding new 
oil fields. 





Ocean Mapping 
Was Genesis of 
Reflection Method 


Oil hunters first used it in 
Oklahoma in the early twenties 


None of the geophysical methods were originally de- 
signed for oil finding. Reflection, refraction, and grav- 
ity surveys were adapted from other techniques and 
converted into oil finding tools. At first refraction work 
was used for locating enemy gun emplacements; grav- 
ity had its first application as an experimental method, 
largely in the field of geodesy 

So it was, too, with the reflection method. The 
technique was used at first for sonic depth finding, 
mapping the floor of the ocean. However, Reginald 
Fessenden, a pioneer in sonic depth finding, applied for 
a patent that covered the use of his reflection method 
as applied to the locating of mineral bodies. 

Birthplace of the reflection method of finding new 
oil fields was Oklahoma and some of the early ex- 
perimental work was carried out along the flanks 
of the Arbuckle Mountains. J. C. Karcher and several 
associates formed Geological Engineering Co. in 1921, 
only 2 years after Karcher had unsuccessfully attempted 
to patent a method for reflection prospecting. The pat- 
ent office had turned down Karcher’s application since 
Fessenden held the basic patent on reflection work. 
The group headed by Karcher did experimental work 
in Oklahoma and made some progress in mapping lime- 
stone beds underground successfully. However, Geo- 


IN THE MUDDY FIELDS of South Texas early geophysical par- 
ties had to use mulepower to get the observer's truck into 
position 


logical Engineering finally discontinued this work and 
the reflection method remained more or less dormant 
for several years until the formation of Geophysical 
Research Corp. in 1925. However, between 1920 and 
1925 several geophysicists were active in carrying out 
field and experimental work, including Burton Mc- 
Collum, John William Evans, and Bevan Whitney. 

The initial work on reflection techniques was seri- 
ously handicapped because of the radical difference in 
the type of instruments needed for refraction and 
reflection work. Geophysical Research Corp. under 
Karcher and DeGolyer redesigned the refraction in- 
struments and was able to obtain satisfactory results 
over the Nash dome in 1926. The company’s early 
work on the Seminole plateau of Central Oklahoma led 
to several significant discoveries in 1927-30. And by 
1930 the value of the reflection method in the Mid- 
Continent was well established based on these early 
successes. 

Gulf Coast reflection work was a different problem. 
The early work on the Nash dome succeeded by map- 
ping the cap rock. However, the loose uncons>lidated 
Gulf Coast sediments did not have the sharp velocity 
contrasts present in the Mid-Continent. The area did 
not remain an enigma for long, because Geophysical 
Research Corp. devised the “dip method of shooting” 
and was able to map the salt domes accurately. 

The phenomenal success enjoyed by the early seis- 
mic crews led to a phenomenal increase in geophysical 
work. From a handful of crews in 1929, the activity 
had increased to nearly 250 by 1937. And, unlike 
the gravity and refraction work that had been pio- 
neered by Europeans, credit for the reflection work 
rests entirely with the American oil industry. 

The surprising fact is that there has been so little 
change in the basic concepts since its inception in the 
early thirties. Field techniques and instrumentation have 
taken giant strides but the fundamental approach re- 
mains essentially the same. 

Recent years have seen rapid advances in the tech- 
niques of handling the seismic data or data process- 
ing. Magnetic recorders have opened up new paths 
for the interpreters and it is now possible to turn out 
a seismic section automatically plotted in either depth 
or in time. Will the machines ever replace the human 
interpreter? Some enthusiastic instrument designers 
say, “Yes, the machine eventually will eliminate the 
human error.” But fortunately the machines can’t 
think and oil fields first are found in the minds of 
men, long before any machine enters the picture. 


Status and outlook . . . Most geophysical work is sub- 
ordinated to the reflection technique. Gravity and mag- 
netometer surveys are used for regional work and re- 
connaissance but it remains for the reflection survey to 
pick the spot to drill. 

Today seismic exploration is big business. World 
wide there are 560 crews active. Although domestic 
activity has dropped off 15-20% since the peak year 
of 1952, the present trend toward foreign exploration 
can mean only more seismic work in foreign areas. 
Biggest problem for the reflection survey has been to 
map strat traps successfully. Once this hurdle is over- 
come, look for a marked increase in the use of seis- 
mic work, 
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“SHOOTING A WELL” was standard 
practice in wildcat territory. Up-to-date 
techniques, however, eliminate this 
procedure, and most operators obtain 
a well survey using a continuous veloc- 
ity log. 


OFFSHORE SEISMIC exploration was a 
logical step from the amphibious op- 
erations along the Gulf Coast and 
Delta area of South Louisiana. Offshore 
parties have combed the waters of 
the gulf and uncovered many new oil 
fields in the last 10 years. 


MOBILITY IS A MUST in oi! exploration, 
and the seismic crew of today can op- 
erate successfully from trailer camps. 
Here is one on the move in Southwest 
Texas. 
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Types of ¢ Oi Fields 


One single idea has dominated U. S. oil finding efforts 
for 100 years: Find an anticline and drill! Before the 
discovery of oil, scientists recognized the close associ- 
ation of oil seeps and anticlinal structures. For 24 years, 
after the Drake well, however, the anticlinal theory 
was more or less ignored, largely because most of the 
production in Pennsylvania was stratigraphic in nature. 
Up to 1883 exploration work had been more or less 
hit or miss. The only scientific guides were oil seeps 
and playing known trends. 

I. C. White raised oil finding to a scientific plane 
when he championed the anticlinal theory and used 
it successfully to find gas reserves. Since his initial 
successes, the majority of scientific oil-finding efforts 
have been aimed at finding some type of structure. 

Why has the anticlinal theory persisted and domi- 
nated the minds of oil finders when we know today that 
there are many other types of prolific oil fields? The 
answer is this: 

1. Anticlines are simple to understand. 

2. Anticlines were easy to find in the early days 
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3. Geophysical surveys helped perpetuate the anti- 
clinal search. 

Even the salt-dome discoveries of the Gulf Coast, 
spurred by Spindletop, could be explained as anticlines. 
They were surface “domes.” Many of them were 
evident as low mounds or hills, and the beds dipped 
away from the highest point in all directions. Most 
of these early salt domes were discovered by surface 
indications, that is, seeps, rather than surface geology. 

Cushing oil field rejuvenated the anticlinal theory. 
Although the initial test drilled in 1912 was a rank 
wildcat without benefit of scientific advice, Cushing 
itself had been mapped as a surface anticline by the 
Oklahoma Geological Survey several years earlier. 
Armed with this proof, Mid-Continent oil finders 
trudged over the hills of Oklahoma, Kansas, and Texas 
looking for these potential oil fields. Almost every sig- 
nificant producing structure in Oklahoma found be- 
tween 1910 and 1930 was evident in the surface rocks. 
The vast majority of the large Texas structures could 
be mapped on the surface. 
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Not universally applicable . . . The seismograph and 
gravity surveys, too, were geared to finding structures. 
However, as more and more data became available, 
geologists realized you did not need anticlinal closure 
for oil production. The wave of fault-line discoveries 
which stretched from South Texas northeastward into 
southern Arkansas pointed out some of the weaknesses 
of the anticlinal theory. Gradually the anticlinal theory 
was expanded into the structural theory of oil accumula- 
tion and oil finders incorporated “fault closures” into 
their vocabularies. Fortified by this more universal 
concept, geophysicists replaced the geologist during the 
30’s as the quarterback of the oil-finding team. Their 
efforts, by 1958 standards, were astounding. Seismic 
success followed seismic success! Salt domes, fault 
closures, anticlines all were successfully mapped during 
this era. 


Conflicting ideas . . . But a wealth of data could be 

arrayed to show that structure was not essential to oil 

accumulation. In the early 1860's geologists with the 

State Geological Survey in Pennsylvania recognized the so ge oe SS rd 
importance of sand conditions and their role in trapping ears » es ah oer 
oil. These scientists could muster convincing evidence 4 sa asap tae wise Es 
that cast serious doubt on the anticlinal theory. (aa f 

Lesley, then head of the Pennsylvania Survey, bitterly ess 

attacked the anticlinal theory, stating that it had no “— C > ¢ - 
basis in fact. The conclusions of these early stratig- | ANTICLINES are still a popular drilling target, but today 


few are as obvious as this structure and still undrill - 
raphers have been vindicated through the years, but cept in foreign areas en ae 


The 
aa 


ow 


i < 


PETROLEUM PANORAMA, 1859 959 B-15 





GLENN POOL was the first large strat trap uncovered in the Mid-Continent 


Discovered in 1905, the field today is under- 


going an intensive water-flood operation that yields 22 million barrels annually. 


their efforts are largely forgotten, completely submerged 
under the deluge of structural successes that began with 
White in 1883. 


New ideas . . . Oil fields. like Burbank and Glenn Pool 
in Oklahoma, however, could not be ignored. Geolo- 
gists recognized that much of northern Oklahoma 
and southern Kansas oil production was stratigraphic in 
nature. 

But again the stratigrapher failed to match the 
phenomenal successes of the seismograph. Fabulous 
East Texas was not enough to reverse the “structural 
trend.” It has only been since World War II that the 
importance of stratigraphy has come to the foreground 
in oil finding. In recent years the geophysicist has 
reached the point of diminishing return in his oil- 
finding efforts. Since World War II the role of 
geophysics in oil exploration domestically has declined 
and with this decline, the geologist has increased in 
stature as an oil finder. Today many oil companies are 
concentrating on geological effort to find new oil fields. 
Old drilled-out areas are a fertile spot for the inde- 
pendent operator to find additional reserves. Today the 
U. S. oil-finding effort is entering a new cycle, and 
we hope for more major oil fields. 


Combination Structural and Stratigraphic Traps 


Astute oil finders discovered that structure alone or 
stratigraphy alone was not enough to help them find 
new oil fields. Gradually the trap theory of oil accumu- 
lation evolved. This theory simply combined the struc- 
tural concept and the stratigraphic concept. In brief, 
geologists discovered that any combination of geology 
and structure is sufficient to trap oil. East Texas, 
world’s largest strat trap, is a combination structure and 
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Stratigraphic trap. The field covers 125,000 acres. 

Today the geologist, armed with the trap theory, is 
masterminding the domestic oil-finding effort. It will 
take several years for his current efforts to bear fruit, 
but he is bound to succeed. 


Reefs 


However, with the rapid development of the Scurry 
County reef play, the geologist was given a new type of 
oil field. Fortunately geophysicists could map reefs with 
considerable success. The result was a rapid string of 
reef discoveries within a few years 

Excellent results were achieved in Canada, starting 
with Leduc in 1947. Once Leduc was identified as a 
reef, oil companies enjoyed sensational successes in 
extending the trend. Reefs are a special form of 
stratigraphic trap. On many there is very little evidence 
of structure above or below the reef. However, the reef 
itself does resemble an anticline in many instances. 


Domes 


Spindletop gave the oil industry a new type of oil 


field. At first the production could be explained in 
terms of the anticlinal theory, although these oil fields 
were recognized as salt domes. Subsequently geologists 
learned that the salt dome is a peculiar geologic feature. 
Salt pushing its way upwards as much as 20,000 ft. or 
more has deformed, upwarped, shattered, and faulted 
the overlying and surrounding rocks. The result is a 
multitude of oil traps over and around the salt plug 

For a long time after Spindletop, salt-dome explora- 
tion was confined to the crest of the dome. Here the oil 
occurs in the upwarped beds overlying the dome or in 
the cap rock. The latter is a peculiar feature of the salt 
dome composed largely of sulfur, gypsum, limestone, 
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and other associated minerals. Most of the early domes 
were found by surface indications, such as seeps, 
topographic expression, or paraffin dirt. 

The flank possibilities were not recognized until the 
mid-twenties. Deep production on the flank of Spindle- 
top in 1925 opened new vistas for the oil finder. Today 
geologists recognize the almost unlimited possibilities 
on the flanks of these Gulf Coast salt domes. A maxim 
among Gulf Coast geologists is that “Old salt domes 
never die.” And with this concept in mind, they 
anticipate finding more oil reserves in the already 
prolific salt-dome province of South Louisiana and the 
Texas Gulf Coast. 

Salt-dome production, however, is not confined to 
the Gulf Coast. Many salt domes in Germany produce, 
and only recently salt-dome production has been 
established in Africa. Southern Iran has over 100 salt 
plugs, but to date all of these have proved barren. Un- 
doubtedly, however, many of these areas will have pro- 
duction in time. Recently several salt domes in East 
Texas and North Louisiana have proved productive. 


Gravity and seismic work successful . . . Salt domes 
have made the Gulf Coast one of the most prolific 
producing areas in the world. Fortunately early 
geophysical methods were highly successful in finding 
these hidden oil traps. At first gravity and then refrac- 
tion seismic work pinpointed dome after dome. These 
methods in turn were replaced by reflection surveys, 
and for a time the reflection seismograph enjoyed al- 
most unbelievable success. 


Armed with 30 years of geophysical experience on 
land, oil companies turned to the offshore waters. 
Recent surveys in 600 ft. of water have mapped large 


salt domes that eventually should produce oil. Geolo- 
gists see almost no limit to the potentially productive 
areas of offshore waters. The domes are there; un- 
doubtedly the reservoirs are present. It will require en- 
gineering know-how and ingenuity to develop these 
reserves successfully. 


Anticlines 


Anticlines are the most obvious type of oil trap. 
During the early days of exploration, geologists had 
little trouble in mapping them throughout western 
United States. And they have applied this type of 
exploration thinking to foreign lands. 

Abgaig pool in Saudi Arabia is a good example of a 
Middle Eastern anticline. This major oil field is 30 
miles long and 6 miles wide. The structure has over 
1,500 ft. of relief. 

Anticlines range from the very simple fold to highly 
complex structures such as Eola field in southern Okla- 
homa. They may range in size from less than a quarter 
of a section covering only 80 productive acres to some 
of the gigantic trends in the Middle East that are over 
100 miles long. 


Fault Traps 


Faults are breaks in the earth’s crust. In many 
areas these breaks or fault planes serve to trap oil that 
tends to move updip. These fault traps can be very 
simple or they may be very complex. The fault system 
may become so involved that even expert geologists 
cannot unravel the intricacies of the fault patterns. 
Invariably salt domes have innumerable faults asso- 
ciated with them, particularly on the flanks of the dome. 
And these faults serve to trap the oil. 


BURBANK, discovered in 1920, was one of the early huge strat traps. With secondary recovery, this field will eventually 


produce over 500 million barrels of oil. 
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PIERCE JUNCTION was one of the early Gulf Coast salt domes. 


along the Gulf Coast. 


Many of the faults are regional in extent, and some 
zones can be traced for hundreds of miles. Probably the 
most famous fault line trend is the Mexia-Luling-Talco 
trend in Texas. 

Strat Traps 

Much of the oil produced in Pennsylvania is 
stratigraphic in nature. That is, the oil occurs in isolated 
sand lenses that may or may not be related to anticlines. 
For this reason, many of the Pennsylvanian geologists 
were loath to accept the anticlinal theory to account for 
oil accumulation, Prominent early-day geologists 
bitterly attacked the anticlinal theory for it did not ex- 
plain many of the oil pools in the Pennsylvania area. 

Probably the best example of strat traps are the 
sand bars of northeastern Oklahoma and southeastern 
Kansas. Reefs, too, are a special type of strat trap. In 
both the sand bars and the reefs, structure has practi- 
cally no bearing on oil accumulation. Old stream chan- 
nels are another type of stratigraphic trap. Some of 
these channels have formed oil fields only 1 or 2 
miles wide that extend for 10 miles or more. 

Strat traps pose a real challenge to the oil finder, 


This type of oil field is noted for its lush production 


and in the future these strat traps will become an im- 
portant source of new oil for the United States. Many 
of these were stumbled upon in the past. New explora- 
tion techniques, however, are finding them and give us 
hope for materially bolstering our oil reserves in the 
future 

Combination Traps 

Apart from reefs and sand bars, most stratigraphic 
oil fields are the result of two factors: structure and 
variations in the physical properties of the rocks; that is, 
sandstone that grades into shale, or a porous dolomite 
that grades into a tight limestone. The largest oil field 
in the United States, East Texas, is actually a combina- 
tion trap since both structure and sand conditions 
control production. But East Texas is not alone. The 
great Carthage gas field is another good example of a 
combination trap. 

Geologists have capitalized on this interrelationship 
between structure and stratigraphy to find many new oil 
pools on the flanks of known large structures. Some of 
these strat traps can be almost regional in extent like 
East Texas, or the Golden Trend of Oklahoma. 
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FABULOUS EAST TEXAS still ranks as the greatest oil field on the North American Continent. Ultimately production from 
this huge strat trap will exceed 5 billion barrels of oil. 


REEFS that are similar to this 
produce in many parts of the 
globe. Leduc in Canada really 
put the word reef into the 
oil finder’s vocabulary. 





SCORE TODAY 


32 Oil States 
17 Barren 


_. but a half dozen 
have an outside chance 
to join the select list. 


1859-1900 


Until 1900, the emphasis in oil exploration centered 
on the Appalachian states. Fifteen states had be- 
come oil producers. 


Since a Sunday afternoon in 1859 when Colonel 
Drake brought in the first commercial oil well at 
Titusville, Pa., oil production has spread over the 
majority of the United States until today only 17 states 
are barren. It is doubtful that all 49 states will ever 
come into the producing column, but at least 6 of the 
nonproducers have a fair chance. These are Oregon, 
Idaho, lowa, Georgia, South Carolina, and North 
Carolina. 

The oil fever that was generated at Titusville didn’t 
take long to spread westward. In the first year follow- 
ing the Drake discovery, oil wells began to flow in 
West Virginia, Ohio, Kentucky, and Kansas. As a 
matter of fact, a shallow oil well near Paola, Kans., 
followed Drake’s well so closely that it bears a monu- 
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ment to this day, and enthusiastic Kansans claim it as 
the first oil well. 

In 1862 production reached halfway across the 
continent to Colorado where shallow wells were found 
in abundance near Florence and Canon City. By 1865 
oil was being produced near San Francisco at Half 
Moon Bay; the burlesque houses of the Gold Rush 
days in California depended on oil to light the lamps 
for their performances. Two years later Wyoming 
claimed its first field at Hilliard. 

Other states joined the search, spurred on by these 
successes near both American coastlines and by 1900, 
15 states were firmly established as oil producers. Up 
until that time the center of gravity of the oil industry 
lay heavily in the East and the Appalachian region was 
known as “the oil country.” Nobody gave serious 
thought to the possibility that this situation would 
ever change, despite the scattered small discoveries 
west of the Mississippi. 

But in January 1901, the greatest oil well in history 
came roaring in at Spindletop, near Beaumont, Tex., 
and gushed 100,000 bbl. a day to change not only the 
history of the oil industry but of the entire world. 


# 


1900-1925 


Spindletop changed the history of oil and the world. 
The oil industry shifted away from the Appalachians 
to the southwestern states. 


[his was the greatest single production ever recorded 
from an individual well up until that time. Russia 
was then outproducing the United States, but her top 
production was about 10,000 bbl. per individual well. 

Spindletop made the Gulf Coast a magnet for oil 
men from all over the world, and between 1900 and 
1925 the western states zoomed to the position of 
world leader in oil production. The eastern states 
began to fade before the influx of western production 
and between 1900 and 1925 six states began to record 
oil production; these were Montana, Utah, New Mex- 
ico, Arkansas, Tennessee, and Louisiana. 

Until 1906 California, following the prolific strikes 
in the Los Angeles region, was the leading producing 
state. She was displaced at that time by oil-rich Okla- 
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homa, and the Sooner State held the lead for 21 
years when in 1928 it lost the lead to big Texas. The 
Lone Star State still holds the lead and until recent 
years produced more than half the entire production 
of the nation. 

The 20’s were the golden age for oil discovery. 
Such fields as Cat Creek in Montana, Hogback in 
New Mexico, El Dorado in Arkansas, the Texas Pan- 
handle fields, and the great Permian basin of West 
Texas produced a decade of discovery that will never 
be equaled again; and it was capped in 1930 by the 
opening of the world’s greatest oil field—East Texas— 
a 5-billion-barrel field that will go down in history as 
man’s greatest achievement in oil discovery in this 
country; it has been eclipsed in size but never in 
reserves. 

Typical of the great discoveries of the 20’s was the 
largest individuai well in our oil history. This was the 
Ohio Oil Co. 30-A Yates at Yates field in Pecos 
County, Texas, a shallow well that poured out a record 
202,224 bbl. per day. 

Between 1925 and 1950 oil was discovered in five 
additional states—Nebraska, Virginia, Mississippi, Ala- 


bama, and Florida. Of these five, only Mississippi and 
Nebraska have achieved the status of a major produc- 
ing unit. 

Since 1950, six states have hit oil: North and South 
Dakota, Nevada, Arizona, Washington, and Alaska. 
Alaska had some production in 1902, but the first real 
field was found in 1957. 

Oil operators in the past decade have opened up 
vast new oil provinces under the waters bordering the 
continent. Prolific multiple sand fields have been found 
off the coast of Louisiana, and a few off the coast of 
Texas. California holds definite offshore potential, 
and there are those who believe that Mississippi, Ala- 
bama, Florida, Georgia, and the Carolinas may find 
oil off their shores. Besides these ocean waters, oil 
operators today are beginning to drill under the waters 
of the Great Lakes and here we may find some im- 
portant new oil or gas deposits. 

Alaska, our newest state, came into the Union with 
oil already on her books in 1958. Oil was found in 
the small Katalla field as early as 1902, but a 900-bbl. 
strike in 1957 was the first major hit. Many oil men 
believe Alaska will be our next major oil state. 


OIL-DISCOVERY DATES IN U.S. AND CANADA 





Alabama 1944 | Michigan 1875 South Dakoto 
Arizona 1954 | Minnesota —| Tennessee 
Arkansas 1921 | Mississippi 1939 | Texas 
California 1861 | Missouri 1889 | Utah 
Colorado 1862 | Montana 1916] Vermont 
Connecticut — | Nebraska 1939 | Virginia 
Delaware — | Nevada 1954 | Washington 
Florida New Homp. —| West Virg. 
Georgia New Jersey —| Wisconsin 
Idaho New Mexico 1911 | Wyoming 


Winois New York 1865 


Indiana N. Carolina — | Alberta 

lowa North Dakota 1951 | Br. Columbia 
Kansas Ohio 1860 | Manitoba 
Kentucky Oklahoma 1891 | New Brunswick 
Louisiana Oregon — | Ontario 
Maine Penna. 1859 | Quebec 
Maryland Rhode Island — | Saskatchewan 
Mass. S. Carolina — | NW. Terr. 


1925-1950, produced some of 
the world’s largest oil fields. 
Western Canada emerged as a 
major oil source. 


_.100 years of 
enthusiastic 
exploration ae 


leaves but few 


ee 


oil frontiers .. mm N 


Today, oil is produced 
in all but 17 states, with 
five new states added 
to the list since 1950. 
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Logs -The Oil Finder's Slide Rule 


"A blend of physics, mathematics, and geology" 


In today’s highly complex oil industry, the engi- 
neer, the geologist, and the producer are completely 
lost without electric logs of one form or another. With 
these they can estimate accurately the production pos- 
sibilities of a given zone, make reliable geologic cor- 
relations, and estimate the amount of oil that the well 
will eventually produce. But it has only been within 
the last 29 years that these valuable electric logs have 
been in use. For 70 years the oil industry had to rely 
solely upon drillers’ logs and the geologists’ sample 
examinations. There is no telling how many oil fields 
have been overlooked because of inadequate sample 
examination or failure to recognize shows of oil in the 
cuttings. Today, however, we have the geologists’ sam- 
ple log, paleontological log, the electric log, the gamma 
ray-neutron log, drilling-time logs, core and mud analy- 
ses, caliper logs, temperature logs, and many other 


CONRAD AND MARCEL SCHLUMBERGER blended physics 
technique that revolutionized subsurface geology. Here we 
Alsace, France 


types of logs to aid engineers and geologists in their 
quest for oil 


Drillers’ logs . . . Within 15 years after the discovery 
of the Drake well petroleum geologists were using 
drillers’ logs. They recognized many of the principles 
of present-day engineering and geology and were able 
to apply them successfully to extend known producing 
trends. In Pennsylvania and later in parts of the Mid- 
Continent the old drillers’ logs were quite reliable 
These are based on cable-tool cuttings, and the driller 
could spot the difference between sand and limestone 
quite easily. In fact, many drillers considered them- 
selves quite expert at locating wells and looked at the 
geologist as an upstart who had no business on the 
rig. However, with the trend towards deeper drilling 
the driller was at a loss to understand what he was 


mathematics, and geology and came up with electric logging, a 
see one of the first surveys made in 1928 at Pechelbronn field 
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FIRST ELECTRIC LOG in the U. S. in 1929 was run by Shell Oil Co. near Bakersfield, Calif. Since then electric logging has 
become a universal tool for both exploration and exploitation. 
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LOGS are indispensable in 
exploration and production 
work in the oil industry, 
and here we see the three 
basic types. The geologic 
log or lithologic log (cen- 
ter) shows the rocks pene- 
trated by the bit. A geolo- 
gist examines the well cut- 
tings either in the office 
or in the field and plots 
the data, winding up with 
a graphic log that depicts 
the different formations 
encountered. Symbols may 
be either in color or as 
shown. 

Both the radioactivity 
log (left) and the electric 
log (right) reflect the lith- 
ology accurately, and there 
is a marked similarity be- 
tween these two logs. 
They can be used inter- 
changeably in many areas, 
engineers experience little 
difficulty in correlating or 
comparing the different 
types of logs. 


PETROLEUM PANORAMA 


SHALE 


FRESH WATER 
SAND 


SHALE 


LIMESTONE 


SHALE 


GAS SAND ABOVE 
SALT WATER 


OIL 


SHALE 
SALT 


WATER 
SAND 


SANDY SHALE 


SHALE 





—_ 


RADIOACTIVITY LOGGING is especially helpful in old wells since the survey operates successfully even if the well was 


cased 


getting into, and in wildcat territory could not recog- 
nize new formations. 
Rotary drilling helped to eliminate the driller as a 


well-site geologist. Rotary cuttings are much more 


difficult to recognize. There is the problem of caving 
from up the hole, and a visual examination of cuttings 
is not sufficient to identify the rocks. Operators soon 
recognized the need for a trained engineer or geologist 


to check the well cuttings and the well-site geologist 
became as much a part of the exploration program as 
the drilling rig. Even today every wildcat and most field 
wells have “well sitters.” These geologists or engineers 
carefully check the samples for possible shows of oil 
or gas and prepare a detailed lithographic log to show 
what formations have been penetrated. The well-site 
geologist uses the binocular microscope to examine 
the cuttings, and he has an ultraviolet lamp to identify 
shows of oil. Service companies today provide instru- 
ments that automatically check the mud system for 
shows of either oil or gas 


Electric logs . . . Few inventions have had a greater 
impact upon the oil industry than the electric log. 
This simple tool opened a whole new field to both 
geologists and engineers. Two French brothers, the 
Schlumbergers, hit upon this method of surveying bore- 
holes at Pechelbronn in France. They were so suc- 
cessful that they abandoned their mining enterprise 
and devoted their entire time to electric logging. The 
method was brought to Venezuela in 1929 and was 
introduced into the United States the same year. Elec- 
tric logs in many areas have supplanted the lithographic 
logs, although geologists feel this is a mistake. The two 
should be used to supplement and complement each 
other rather than one supplanting the other. 

Electric logs, like all survey tools, are constantly 
being improved upon. Today the logging engineer is 
a vital member of the oil company’s staff. He carefully 
sets out the logging program in a new area. He makes 
the selection as to which of the many types of electric 
logs will provide the most information. 
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This is one of the first gamma-ray surveys in the Oklahoma City field run in early 1939 


Basically, the electric log measures two proper- 
ties: the potential of the rock penetrated and its resis- 
tivity. From these two properties it is possible to cal- 
culate porosity and reservoir fluids. The MicroLog, 
the lateral log, the semilateral log, and the induction 
log are all variations and improvements of the original 


electric log. 


Radioactive logging . . . The electric log could not be 
used successfully in cased wells. Thus, no new infor- 
mation could be gleaned from the wells drilled prior 
to the introduction of the electric log. However, this 
was not a serious stumbling block, for American inge- 
nuity was able to introduce a new logging method that 
worked equally well in cased or uncased holes. The 
first approach was the gamma-ray log. 

Two groups working separately were able to log 
cased holes using gamma rays. The first group was 
sponsored by Humble Oil & Refining Co. and Lynn 
G. Howell and Alex Frosch published the results in 
Geophysics, Vol. 4, No. 2, March 1939. 

The second group included W. G. Green, S. A. 
Scherbatskoy, R. E. Fearon, L. M. Swift, and J. Neu- 
feld. These men of Engineering Laboratories, Inc., 
together with G. H. Westby, of Seismograph Service 
Corp., made their first gamma-ray log on October 29, 
1938, in the Barnsdall Oil Co. | Dawson in Oklahoma 
City field. This first log could be correlated with the 
lithology of other wells in the field. The first com- 
mercial gamma-ray survey was run at Spindletop in 
May 1940. 

As the gamma ray was developed, the idea of 
neutron logging was conceived, and this technique 
was field tested on June 14, 1941, again in a well 
in Oklahoma City field. The results were published 
in The Oil and Gas Journal, September 11, 1941. By 
1942 the combined gamma-ray and neutron log was 
available to the industry. The war years seriously cur- 
tailed any rapid expansion of this technique, but start- 
ing in 1946 this type of logging was rapidly accepted 
by the industry. 
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The combined gamma-ray and neutron log is now 
commonplace. This log can be correlated with electric 
logs in the same area and with the lithology, quickly, 
easily, and accurately. As a matter of fact the log can 
be used for quantitative analysis to determine forma- 
tion porosity. The gamma ray-neutron log, like the 
electric log, has been a real boon to the oil industry. 


Caliper logs . . . This type of survey is particularly 
valuable since it shows the actual diameter of the well 
bore. Engineers use these surveys to determine the 
amount of cement needed when they run casing. They 
also give a clue to the porosity of the zones penetrated. 


Temperature logs . . . This type of log is used to deter- 
mine the temperature of the well bore. Often these 
temperature surveys are run in cased holes and are 
used to spot the top of the cement. However, temper- 
ature surveys help spot holes in the casing and also 
zones of lost circulation. 


Dipmeter surveys ... Where the geology is particularly 
complex dipmeter surveys have proved valuable. This 
is a special type of electric log that measures the 
actual dip or attitude of the formations penetrated. 

Core and mud analyses .. . One of the best means of 
determining a pay zone’s productive possibilities is 
to cut a core and carefully analyze it. Core analyses 
are particularly valuable in setting up secondary-recov- 


ENGINEERS ponder over the elec- 
tric log at the wellhead to de- 
termine the well’s producing pos- 
sibilities. In a matter of min- 
utes, an experienced log inter- 
preter can determine whether to 
run casing or plug the hole. 
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ELECTRICAL CORING 


BY THE TIME this unit appeared in California oil fields in 
1932, electric logging was well on its way to revolution- 
izing oil-industry exploration and exploitation. 


ery projects, and many service companies are available 
that will handle core analysis for the operator. 

In addition there are companies which will care- 
fully analyze the mud during drilling operations to spot 
possible oil and gas shows. They have special electronic 
instruments that will register even the smallest of oil 


or gas shows. 





Search 


For Oil 
Is 


World-Wide 


Where Free 

World’s Oil 

Has Been 
Found 


LEGEND 


# Percentage of 
£2 Major Oil 
Fields 


Percentage 
of Oil 


But its really nothing new. It's been going on 


since soon after Drake set the whole thing off 


Exploration for oil in foreign areas is at its highest 
pitch today. As oil became ever more difficult to 
find in the United States, more and more American 
oil operators began to cast around for new and virgin 
areas to conquer. The logical place to cast one’s eyes 
was across the seas to other lands. 


Oil Around the World 


But foreign exploration is nothing new. Following 
the first discovery in Pennsylvania in 1859, many other 


POLAND was one of the earliest oil-producing countries 
in Europe. Here, a rig is shown at work in the Bitkow 
district in the early 1900's. At the close of World War Il, 
75% of Poland's oil production was lost to the Soviet Union. 


countries took their cue from America and began to 
search their own backyards. 


Europe ... As early as 1650, Romania had been pro- 
ducing oil from hand-dug wells. But drilling was a new 
approach, and the first drilled wells were completed 
there in 1860, a year after the Drake well. By 1863, 
Romania had uncovered the great Ploesti fields, and 
for many years these were the most important wells in 
western Europe. 

In Russia, gas and oil seeps had attracted attention 
in ancient times, but the first drilled well appeared in 
1871 and by chance it uncovered the fabulous Baku 
deposits. And right up until Spindletop in 1901, Rus- 
sia led the world in oil production. 

Germany found its first oil in 1860. Across the 
border in France, oil had been mined as early as 1498, 
but systematic exploitation didn’t begin there until 
1735, and the first drilled well was finished in 1813. 

Italy found her first oil field at Valaezza in 1909 
in the upper Po Valley. 


Asia... Early exploration uncovered oil fields in Japan 
in 1874, in India in 1890, Burma in 1889, Iran in 
1908, and Pakistan in 1915. The Chinese, who had 
long been active in digging wells near oil seeps in their 
country, reported their first commercial production in 
1904. 

Ras Gemsa field was discovered in Egypt in 1908, 
and French Morocco had a producing oil field at Ain 
Hamra in 1918. 
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ACTIVITY in Mexico’s Tepetate field in 1917 here is being observed by C. A. Miller, R. C. 
Holmes (later president of The Texas Co.) and Dan Moran (later president of Continental 


Oil Co.). 


The Americas . . . Canada, today’s “hot spot” in the 
oil world, actually had commercial production of oil 
from excavations in southwestern Ontario as early as 
1858; a small field was found in New Brunswick in 
1909, and in 1914 Turner Valley field opened the vast 
western provinces to commercial production. 

Mexico was a commercial oil producer with wells 
at Tampico in the early 1880's, but the wild boom there 
did not begin until the early 1900's. The discovery of 
the Golden Lane in 1910 with its 100,000-bbl.-a-day 
gushers rocketed Mexico into the big-time oil picture. 


Along the northern coast of Cuba, Motembo field 
was found in 1881. 

It is said that Sir Walter Raleigh calked his ships 
with asphalt from Trinidad’s famous Pitch Lake in 
1595, but Trinidad had no real oil field until 1908. 

Venezuela is today South America’s greatest and 
most prolific oil area. The first field was found at 


Mene Grande in 1913 on the east side of Lake 
Maracaibo; others followed, and in 1917 the great 
Bolivar Coastal fields were found on the east shore of 
the lake. Eastern Venezuela’s first major field, Quiri- 
quire, appeared in 1928. 

Meanwhile, other South American discoveries had 
been made in Colombia (1918); Argentina (1907); and 
Peru (1870). 


Oceania . . . Far across the Pacific in Oceania, the 
Sumatrans were producing oil in 1893, but not until the 
discovery of the Palembang fields in 1922 did Sumatra 
become an important oil producer. 

Java, Borneo, and Ceram discovered oil in 1896, 
and by the turn of the century, oil exploration was most 
active throughout Indonesia. 


The Picture Changes 


So much for the historical background of the 
foreign fields. Most of this early exploration was un- 
dertaken by the local citizenry or by the native govern- 
ments. But a great deal of the success lay in the appli- 
cation of American techniques and tools. And Ameri- 
can oil men were quite active on their own in nearly all 
these foreign lands. 


PETROLEUM PANORAMA, 1859—1959 


Until the end of World War II, the United States 
was the greatest oil producer in the world. American 
know-how and enterprise had discovered the bulk of 
the world’s oil reserves. With the exception of Vene- 
zuela, Indonesia, and Romania, few foreign countries 
offered her any competition. 

But in the 1930's this picture began to change. And 
today it has completely reversed itself. It is a little ironic 
that this situation has come about through that same 
American know-how and enterprise. 

Early discoveries in the Middle East countries gave 
little inkling of the big things to come in later years. 
Oil had been found at Iran’s Masjid-i-Sulaiman in 
1908. But the field was not put on production until 
1911, and no more fields were found in that country 
until 1923. Iraq produced its first oil at the Kirkuk 
and Qaiyarah fields in 1927. In 1938, what was to 
become the world’s largest single field was found at 
Burghan in the little shaikhdom of Kuwait. In the 
same year, Saudi Arabia entered the picture with an 
oil strike at Damman, and in 1940 the great Dukhan 
field was tapped in Qatar. 

World War II was a delaying factor in Middle East 
oil development, but after the end of the war British 
and American oil interests moved into the Middle East 
in force. And their scientific exploration programs have 
paid off handsomely with the greatest oil fields in his- 
tory. 

The desert sands of Iraq, Iran, and Saudi Arabia 
and the smaller countries of Qatar, Bahrain, and 
Kuwait now are estimated to overlie a fantastic reserve 
of oil—at least 140 billion barrels. The huge reserve 
has been uncovered by drilling fewer than 1500 wells. 
This means the average reserve of the 35 individual 
fields is about 4 billion barrels. By contrast, in the 
United States there are fewer than 25 fields with re- 
serves of a half-billion barrels or more. We only have 
one field with more than a billion-barrel reserve and 
that is famous East Texas field, a 5-billion-barrel re- 
serve. 

So today Middle East countries are the fulcrum 
of the world’s oil industry. They are in delicate balance 
and have become a major factor in world economics. 
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A SHELL CiL CO. seismic crew stops for fuel and supplies at a camp in the jungles of Venezuela. Successful exploration in 
that country has resulted in its present rank as second largest oil producer in the world. 


Recent Developments 

Meanwhile, postwar exploration has raced ahead in 
other countries and in many cases extraordinary suc- 
cess has been made, especially in Canada, in Africa, 
South America, and in western Europe. Important new 
fields have been found in the western Canada sedimen- 
tary basin to the tune of nearly 4 billion barrels of 
new oil and about 25 trillion cubic feet of gas. And 
Canada today is one of the most dynamic new oil 
provinces in the world. 

France has come up with a major gas field at 
Lacg and great new oil fields at Parentis and at Meaux, 
the latter the first production in the Paris sedimentary 
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basin. Venezuela has continued its active exploitation 
program under the concession system and is today the 
world’s second largest producer. In Africa, new and 
possibly important fields are being found in the Sahara 
Desert region, in Algeria; and French Equatorial Africa 
has produced some important new fields. 

Today it is difficult to name any country in the 
world where oil exploration is at a standstill. In the 
great foreign movement which has engulfed the 
American industry, few countries have been overlooked 
by the Yankee prospecting eye. Some governments con- 
tinue to reserve exploration to the government itself in 
the belief that this is their best approach. But it is in 

those countries that have 
adopted the concession system 
or government lease sale ap- 
proach that the greatest 
amount of new oil is being 
found. Oil history clearly 
demonstrates that free enter- 
prise and private competition 
are the best approach to find- 
ing new oil fields. 


SHAIKH Hamid bin Isa Al-Khali- 
fah (center row, fourth from left) 
attended the spudding-in cere- 
monies for the discovery well in 
Bahrain in 1932. The shaikh’s 
son, Shaikh Sir Suliman bin 
Hamad Al-Khalifah stands in cen- 
ter row, far left. 





IN ONE DECADE, 1947-1957, Canada progressed from a position of net importer of oil to that of one of the world’s major 
producers and exporters. To conquer the challenging terrain and weather hazards of the Far North, Canadians have de- 
veloped their own unique tools and vehicles, such as this “bombardier” tank-tread truck. 


EXPLORERS for oil in the Rub’ al-Khali Desert of southern Saudi Arabia travel in modern motorcades with air-conditioned 
trailers providing kitchen, laboratory, and equipment storage space. A light airplane is used for reconnaissance and for 


ferrying men and supplies. 


PETROLEUM PANORAMA 
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DESPITE ever increasing production, the United States has successfully and continuously built up a reserve supply of oil. 
Starting with a mere 6 million barrels in the 1860's, the country can now rely on a 40-billion-barrel stock pile; this 


includes proven secondary-recovery oil. 


Reserves -Tomorrow’s Storehouse 


So far weve continued to find oil faster than 
weve produced it, in spite of the fact that 
oil gets harder and harder to find. Reason? Better finding tools 


Down through the years since the oil industry became 
of vital importance to the national interest, oil leaders 
have been grimly concerned about the maintenance of 
an adequate reserve supply of precious liquid crude. 
And all along the line, two opposing camps have eyed 
the situation carefully: the pessimists who have con- 
sistently predicted that “we are running out of oil,” 
versus the optimists who have just as consistently held 
that we will continue to find more than enough new 
oil to replace that which is being produced. 

According to the early pessimistic forecasts, this 
country should have run out of oil in 1921, again in 
1933, and again in 1940. But none of these predictions 
came true, and so far the optimists have won the 
battle. 

The situation has not changed today, 100 years 
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after the first discovery of oil. There are those who say 
that the day of doom is approaching, and there are 
those who predict ever-increasing success in finding 
new oil reserves. 

Between 1859 and 1901 when Spindletop was dis- 
covered, this nation produced 1 billion barrels of crude 
oil. Today the State of Texas alone produces 1 billion 
barrels every year. 

It is true that oil has become harder to find, but 
at the same time we have more tools to work with and 
more precedent to follow than the early-day pioneers 
had in Pennsylvania. In 1959 we must drill many more 
wildcat wells to find the same amount of oil that could 
be found with a few wells in, say, the 1920’s. We must 
drill deeper, and we must spend more money not only 
on drilling but on advance scientific study. We must 
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MUCH OF THE AMERICAN SUCCESS in constantly adding to 
recoverable reserves may be attributed to stern measures of 


conservation and control of production. The “gusher,” such 
as this West Texas discovery, has disappeared. 


drill ever more footage for each barrel of new oil we 
find. But at the same time, every well drilled and every 
foot penetrated provide the oil finder with one more 
tool to use in his intensified search for new oil and 
gas fields. 


In the early days, wells were drilled on hunch or 
on a slight surface indication, or on superstition. The 
entire country was then virgin country, and there were 
many flush discoveries, most of which could be at- 
tributed only to chance. In today’s search, however, a 
wildcat drilled on such bases is rare. 

Most modern oil operators select their wildcat 
locations only upon the advice of a competent staff of 
geologists, geophysicists, and engineers, and statistics 
show that nearly 80% of locations made in this manner 
are successful ones. 

The accompanying chart is evidence of the con- 
tinued success of the oil industry in replacing the oil 
that has been drawn from the ground and in steadily 
adding to our reserve supply. With 7 exceptions, new 
oil found each year has exceeded produced oil, until 
today we have a record figure of 40 billion barrels of 
hydrocarbon liquids on a standby basis in the ground. 
So far the industry has discovered about 85 billion 
barrels of oil in the United States and it has produced 
about 54 billion barrels of this. 

The burden of fulfilling this task falls squarely 
upon the shoulders of the nation’s geologists, geo- 
physicists, and geochemists. With few exceptions they 
believe that they can continue to find the new oil re- 
serves of the future. How long? No one will dare guess, 
but informed people believe that there is as much oil 
yet to be found in the United States as we have found 
so far. 

In pondering this problem, the oil finders ask them- 
selves three questions: Is the oil there? Can it be 
found? How can we best approach the finding? They 
believe that the answer to the first question is positive; 
The oil is there. They also believe that it can be found. 


BESIDES the liquid crude-oil reserves, the United States can count on more than 600 billion barrels of oil locked in the 
oi! shale reserves of the Rocky Mountains. These cliffs in Utah are typical oil-shale deposits. 
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CANADA HAS A VAST TREASURE of oi! secreted in the oil sands of Athabasca in northern Alberta, estimates ranging from 
200 to 350 billion barrels. Here’s a typical Athabasca oil sand outcrop. 


But they feel that the best approach to discovery lies in 
the constant improvement of known exploration 


methods plus the ultimate appearance of now-unknown 
methods. Few will go along with the belief that we 
will ever have a direct oil-finding tool. But most oil 
finders concur in the belief that research will finally 
lead to some revolutionary new approaches. 

Today, great emphasis is being placed upon the 
application of the stratigraphic approach to discovery 


rather than on the older structural approach. Some of 
the world’s greatest oil fields are known to lie in 
stratigraphic traps; the outstanding example of this, of 
course, is East Texas field, the greatest oil field ever 
found in the United States. Through studies of sedi- 
mentation and stratigraphy the 1959 geologist expects 
to uncover other major fields in the years to come. 
The geophysicist is also at work on the problem of 
locating stratigraphic traps via the seismic tools. 

As far back as 1937 a prominent geologist, in re- 
ferring to this stratigraphic search, said, “The most 
likely means of improving our oil-finding accomplish- 
ments is embodied in . an intensive search for 
stratigraphic traps. This enterprise, if adopted, may be 
expected to cause an increase in the ratio of dry holes 
to discoveries, and to quicken the demand for expert 
geological supervision. But it should accomplish its 
purpose; namely, the discovery of important additional 
reserves of petroleum.” 

This 22-year old prediction has certainly come true, 
but the stratigraphic search is only in its infancy. And 
oil finders may be depended upon to constantly in- 
crease our nation’s crude reserves despite a parallel 
increase in national demand. This cannot be expected 
to go on indefinitely, of course, for the point of no re- 
turn will eventually arrive. But the professional oil 
finder feels that it is yet many decades away. 

Besides the 40 billion barrels of liquids now in re- 
serve, the United States can count on yet another 
source of oil for the future. Locked in the oil shale 
deposits of the west, in Utah, Colorado, and Wyoming, 
are more than 600 billion barrels of recoverable hy- 
drocarbon liquids. By today’s economic standards, the 
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mining and recovery of these reserves is not feasible, but 
in case of emergency need, the methods and know-how 
for its extraction stand ready to be applied. 

Canadians, too, have a similar standby reserve of 
oil locked in the Athabasca oil sands of northern 
Alberta. This is not a shale-type occurrence, but true 
oil sand outcropping at the surface. Estimates range 
from 150 to 300 billion barrels for the fluid content at 
Athabasca. And like the U.S., Canada can make these 
reserves available in short order, should the occasion 
ever arise when national need demands it. 

In addition to the proved primary oil reserves and 
the billions of barrels of oil locked in the oil shale 
deposits and oil sands, Americans can count on a great 
deal of secondary oil. 

The standard procedure of flowing and pumping our 
oil reservoirs could recover only 25 to 30% of the 
original oil in place. But in the last decade or two, 
new methods have been discovered and put into practice 
aimed at flushing the oil sands of the so-called “un- 
recoverable” oil. These techniques include water flood- 
ing, gas repressuring, miscible-phase recovery, and in 
situ combustion. They have encouraged U. S. oil oper- 
ators to believe that we may be able to recover 40, 60, 
or even 100% of the oil that was originally locked in 
the reservoir sand. 

Already the Interstate Oil Compact Commission has 
estimated that the proved recoverable reserves of the 
nation, as a result of the development and application of 
secondary methods, may amount to 43 billion barrels 
rather than the 30 plus billion barrels in the primary 
recovery column. This is an increase of nearly 43%. 

As new techniques are tried and proven, it is en- 
tirely likely that this percentage increase in recovery 
will grow. Some engineers believe that new techniques 
still in the experimental stage may result in 100% 
recovery. 

The original oil content (in place) of all known 
U. S. reservoirs is an impressive 309,907,000,000 bbl. 
Up to now, we have counted on recovering about 33% 
of this. To bring the other 67% to the surface remains 
a challenge to U. S. oil engineers. 
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Jin Electrophysics.. 
... the complete Integration 
\ of electronics with geophysics 


1931: 


SSC was among the first to 
design and manufacture 

the: basic :instrumentation used 
in the early days of scientific 
oil exploration. 








TODAY: 


Now utilizing modern, efficient 














research, development and 
manufacturing facilities, SSC 
continues to maintain worldwide 
leadership . . . in geophysical 
instrumentation . . . in 
geophysical techniques . 
geophysical interpretation 
methods! 


EISMI¢ GRAVITY AND MAGNETIC SURVEY LORAC / CONTINUOUS VELOCITY LOGGING 


Seismograph Service Corporation SSC of Cnode / SSC of Colom / SSC of 
Bolivia / SSC of Libya / SSC of Mexico 
6200 East 41st Street ° TULSA, OKLAHOMA ° Riverside 3-138! SSC of V. eo SSC 1 y 
. Seismograph Service Lumited — England 
BR WORLD-WIDE SUBSIDIARIES Seismograph Service Italiana / Com 
eA pagnie Francaise de Prospection Sismique 
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MILLION DOLLAR DIVE... 


Orr CALIFORNIA a geologist-frogman dives deep 
to the ocean floor in search of petroleum-bearing 
rock for Texaco 
If successful, America’s oil reserves may be 
richer by millions of barrels 
On five continents Texaco oil explorers are using 


aerial surveys, artificial earthquakes, soil analysis 


THE TEXAS 


Progress ...at 


and other methods to locate more oil to satisfy 
the ever-increasing world demand. 

This work is just one phase of Texaco’s multi- 
million dollar program to produce more and finer 
petroleum products for the transportation, rubber, 
petrochemicals and plastics industries...an invest- 


ment in the future 


COMPANY 


your service 
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A SPECIAL BRAND OF DEPENDABILITY 
Men who lead a seismograph crew into the hills in search of oil need 
a special brand of dependability. Their confidence goes up when there’s 
a Gardner-Denver pump or air compressor on the shot hole rig. 
Gardner-Denver Company, Quincy, Illinois. 


GARDNER - DENVER 


MUD PUMPS AIR COMPRESSORS “MOLE-DRILS'"’* . AIR TOOLS 
AIR MOTORS AIR HOISTS * Trade-Mark 





interest, not 

it The Carter Oil 
Nest Virginia, head 
because of the 


Holding the dog 


Col. John J. Carter, founder of the con 
pany. At the far left is Will H. Aspinwa 

one of the first geologists ever hired by 
an oil company, employed by Carter wher 
others s rnea the use of rock hour 


Carter — 65 Years of Pioneering 


Since its founding on May 1, 1893, 
Carter has endeavored to maintain 
the pioneering spirit of Col. John 
J. Carter. This spirit has been fos- 
tered for 65 years by the men and 
women of Carter, 
who have grown in 
number from 50 in 
the dim days of the 


The Carter 


kerosene age to more than 3,000 in 

the bright and bustling space fuel 

era. This spirit, these people, have 

kept Carter among oil industry lead- 

ers in exploration, drilling methods, 
production and re- 
fining techniques 
and marketing 
practices. 


Oil Company 


OFFICE TULSA, OKLAHOMA 


HEADQUARTERS 
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TR ogers crews go everywhere.... 


If your proposed petroleum province lies along the Po, or on the 
Pampas; if it’s in the states or the Sahara . . . Rogers crews are there 
now (or have been). For these are the crews that operate 
worldwide, that assure you accurate geophysical surveys. 
Consult Rogers about your potential province, regardless of its location. 


Geophysical Compaviles 


3616 WEST ALABAMA + HOUSTON, TEXAS 


Edificio Republica * Caracas, Venezuela 
Mogadiscio * Som 

tw Jes Chame ysees « Paris, France 

3 Arlington St.. St. James's * London S.W. 1, England 
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LeTOURNEAU PLATFORMS 


now operating in waters all over the world! 


As the search for offshore oil spreads to remote 
corners of the world, LeTourneau mobile drilling 
platforms are operating under varied and chal- 
lenging conditions. LeTourneau platforms are now 
drilling in the Gulf of Mexico... the Caribbean 
Sea ... the Persian Gulf and the Sea of Japan. 
While each platform utilizes the same basic 
design components, each is custom-engineered to 
meet the specific requirements of the operating 
company. LeTourneau engineers thus offer you 
a rich background of knowledge and experience 


in the construction of mobile offshore platforms 
... both self-contained and tender-assisted. 

In addition to the many inherent advantages 
of the basic platforms, LeTourneau offers techni- 
cal assistance from initial planning to moving 
on to location. 

If your company is thinking in terms of a 
mobile offshore platform . . . we, at LeTourneau, 
would enjoy the opportunity of discussing the 
matter with you. No obligation, of course. Write 
for our new brochure “Oceans of Experience.” 


See our exhibit at the International Petroleum Exposition, Tulsa, and the World Petroleum Congress, New York 


R.G. ETOURNEAU [NC 


Le TOURNEAU 
EQUIPMENT 


MARINE PRODUCTS DIVISION, 


4231 South MacArthur, Longview, Texas 
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AMERICAN- 


--LEADER IN EXPLORATION 
PRODUCTION 
CONSERVATION 
RESEARCH 


As the U.S. oil industry completes its first century, 
PAN AMERICAN PETROLEUM CORPORATION is 
in its 29th year. It began business in 1931, with production 
of 20,000 barrels daily. 


Since then, its history has been a story of growth and 
progress based on technical excellence. It has joined the 
ranks of the nation’s half-dozen leading producers. In 
terms of production, it has grown more than fifteen-fold 
in fewer than 30 years. 


Along the way, its contributions to industry progress 
through research and technical leadership have been 
notable. Typical is hydraulic fracturing, developed by 
PAN AMERICAN and made available to the entire 
industry in 1949. 


With a solid record of achievement behind it, the 
company looks confidently to the future. While 
maintaining its position in the domestic industry, it is 
also moving abroad. Its subsidiary, PAN AMERICAN 
INTERNATIONAL OIL COMPANY, has new ventures 
in Latin America, North Africa and the Middle East. 


Thus PAN AMERICAN accepts the world-wide 
challenge of oil’s second 100 years. Wherever the search 
for oil may lead, PAN AMERICAN will have a part in 
the development of future reserves. 


PAN AMERICAN PETROLEUM CORPORATION 


TULSA, OKLAHOMA 
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Colorful events and ingenious discoveries are a part of 
the history of oil. None is more significant nor inspiring than 
the development of the Seismograph as an exploration tool 
and science. The importance of Seismograph is evident. It 
would be almost impossible to estimate the billions of 
barrels of oil discovered as a result of information provided 
by Seismic efforts. 

A Condensed History of Seismograph 

The earliest American efforts in exploring subsurface 
geology were made in 1920 by four men, Dr. W. P. Hase- 
man, Dr. E. A. Eckhardt, Dr. J. C. Karcher and Burton 
McCollum. This experimental work was undertaken shortly 
after World War I, about the same time that Mintrop was 
working on the “in-line” method of refraction shooting in 
Germany. 

After months of research and planning, the first equip- 
ment was built and readied for field work. The first serious 
attempts were disappointing. After numerous tests, in as 
many areas, a two-trace record was obtained that positively 
indicated a shallow reflection. This was the beginning of 
modern day Seismograph. 

With this accomplishment an active company was 
formed and field operations were begun near Ponca City, 
Oklahoma in 1921. Troubles and failures followed. The 
records did not look at all as it was expected they would. 
The geology of the area was well-known through extensive 
core drilling . there was no doubt about the failure. In 
spite of the results, the method showed definite promise and 
research was continued by Mr. McCollum. 

Dr. Mintrop, meanwhile, had been brought to this coun- 
try by the Marland Oil Company where he carried on 
experiments with his “in-line” refraction shooting technique. 
The tests were made in the Balcones Fault area and proved 
so disappointing that efforts were abandoned. Actually, 
proper subsurface conditions do not exist in this area for 
successful use of any type refraction technique. 


“The McCollum Experiment’ on location in Mexico — 1924. 


In the fall of 1923 Atlantic Refining Company became 
interested in Seismograph work and set up a project called 
“The McCollum Experiment.” Their optimism and support 
had much to do with the ultimate success of the project. 
“The McCollum Experiment” was made in Mexico under the 
auspices of the Cortez Oil Corporation, then Atlantic’s 
Mexican subsidiary. New equipment was built and in 1924 
work began in Mexico in a wildcat area close to Tampico. 
Both reflection and refraction methods were used with 
greater emphasis given to the latter. Though the first well 
was dry, the well log confirmed the Seismograph finding. 
This well, the La Gatero No. 4, was probably the first ever 
drilled on a Seismograph location. 

In May 1924, a second location was made in the Golden 
Lane area as the No. 7, lot 199, Amatlan. This well, when 
drilled, proved to be the first producer drilled on a Seismo- 
graph location and came in as a 400 Bbl/day producer. 
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as an exploration tool’’ 


Again the Seismograph record was confirmed. A third loca- 
tion at La Aguada, though dry, once more proved the Seis- 
mograph picture correct. 

During the operation in Mexico, Seismograph activity 
was taking place along the Gulf Coast. By mid-summer of 
1925, numerous shallow salt domes had been found through 
the use of the “fan method” of refraction shooting. Dr. 
Karcher, one of the original researchers, played a key role 
in the operation. 

In the years 1925 and 1926, the first successful profiling 
of salt domes was completed at High Island and Fannett 
Domes with the refraction technique. The method was suc- 
cessful for profiling the top of domes and a short distance 
over the shoulder, but left the flanks undefined. This limita- 
tion was overcome by putting detectors in wells previously 
drilled off the flanks of the dome and shooting through the 
dome. This method has proved to be invaluable in salt dome 
profiling. 

Because of favorable subsurface conditions, good reflec- 
tion records were obtained in the Gulf Coast Area in the 
earliest attempts in the late 1920's, but attempts to profile 
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Newest development in Seismograph is the Geograp 


salt domes by reflection were at first unsuccessful. Success- 
ful profiling of salt domes by reflection was first achieved 
in 1928 when a good profile was obtained across Barbers 
Hill Dome. This was accomplished by using the principle 
of multiple detectors—one hundred detectors being used at 
each station, spaced apart to iron out horizontal waves. The 
method, although successful, was cumbersome and of only 
limited application, and was abandoned. It was later revived 
and developed by numerous investigators for use in difficult 
areas such as West Texas. 

Several operators continued developing reflection tech- 
niques, and in the early 1930's, spectacular success in find- 
ing new production in northern Oklahoma gave this method 
the impetus required and the Seismograph was firmly estab- 
lished as an exploration tool. 

Great improvements have been made in Seismograph 
methods over the years. One of the latest contributions is 
the Geograph, which combines the weight dropping tech- 
nique with the integrated recorder. 

McCollum Exploration Company (successor to McCol- 
lum Geological Explorations, Inc. chartered in 1924) is 
proud to have served as a leader in Seismograph exploration 
methods. 


Oo: 


1025 S. Shepherd Drive, JAckson 8-5427, Houston, Texas 
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Less than a decade after Dr. Karcher’s 
field party (illustrated above) made the 
first exploration reflection seismograph 
records in 1921, Eugene McDermott co- 
founded Geophysical Service Inc., the first 
independent geophysical company to spe- 
cialize in reflection seismograph surveys. 
This organization is now Texas Instru- 
ments, and G.S.I. is its petroleum explora- 
tion subsidiary. 

TI’s long experience in geophysical in- 
strumentation spans the industry from the 
first four-string reflection systems with 
hand-driven cameras to the present Seis- 
Systems highly functional, 


mation 


rugged, and accurate seismic data gather- 
ing and processing systems. 

Now, TI Geophysical Instrumentation 
is recognized the world over as the very 
best of its kind, which includes the 
HR High Resolution Reflection Seismo- 
graph; VLF Very Low Frequency Refrac- 
tion Seismograph; 7000B “All Purpose”’ 
Seismograph; 8000 Transistorized Seismo- 
graph; magneDISC*, Disc-type Magnetic 
Recording System; LLI Log Level Indi- 
cator; seisMAC*, Seismic Magnetic Auto- 
matic Computer; V/P*, Variable Intensity 
Plotter; S-36 Refraction Geophone; land 
and marine seismometers; and the famous 
Worden Gravity Meters. 


Write for complete information on this instrumentation. 


° TEXAS INSTRUMENTS 


INCORPORATED 
INDUSTRIAL INSTRUMENTATION DIVISION 


*Trademark 
Texas Instruments Incorporated 


3609 BUFFALO SPEEOWAY * HOUSTON, TEXAS + CABLE: HOULAB 
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rior Seismic Data 


Top quality survey results Leadership in the field pro- Supervision and correlation Final recommendations are 
are assured through top vides more useful seismic of data is the responsibility compiled, verified, checked 
quality supervision. IX sur- records. IX party chiefs of company executives aver- and re-checked many times 
veyors average 13 years ex- average 17 years experience, aging 23 years experience at by top seismic exploration 
perience and observers 15 years. Independent ExplorationCo. specialists at IX. 


Put the [IX team to work gathering seismic data for 
you ... to point the way for your drill. You can 
put your faith in the superior methods, equipment and 
supervision of... 


INDEPENDENT EXPLORATION CO. 


1973 West Groy, Houston, Texas —_ £ , C eo. 
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AMERADA 
PETROLEUM 


CORPORATION 








MOVE INTO OIL'S SECOND CENTURY 

I WITH COMPREHENSIVE GEOLOGICAL 

—~ / ~~ AND ENGINEERING REPORTS... YOURS 
< AT A FRACTION OF USUAL COST! 


ee 
. . > 
ow you can obtain geological and “«, 

engineering data in complete report ™ 
form; reports just like the “majors” use, “ 
but at lower cost than you ever thought \ 
possible. One of the nation’s top consulting \ 
firms has compiled and co-ordinated this data } 
with accurate geological maps and vital } 
engineering statistics to form thorough, / 
penetrating area and basin studies. These 
studies now available on many areas in , 4 
the western hemisphere. Write now for ¢ 
complete information and prices. é 
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11 €. STH STREET 
TULSA, OKLAHOMA 
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Tulsa’s world-famous HOTEL 
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When you think of New Orleans... . 
Think of The HIBERNIA... 


When you think of 
The HIBERNIA.. . 
Think of O/L 
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Oil and Gas Department 


A. E. ALEXANDER: Vice President and Manager Oil and Gas Department 
J. P. EVERETT: Petroleum Engineer 


The Hibernia National Bank 


IN NEW ORLEANS 
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The British Petroleum Company Limited 
fifty years old this year 


congratulates the Oil and Gas Industry 


on reaching double that age 
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BAROID DIVISION + NATIONAL LEAD CO 


BARI 


| ial 


Main Office: P.O. Box 1675, Houston!, Texas 


BAROLD: 


your assurance 
of mud success... 
from the beginning 


Today, as on their first 

job in 1928, Baroid gives 

you fast, DIRECT service: 
engineering by Baroid’s own 
field men; prompt delivery 

of quality products from 
Baroid’s own stores. 

In materials or men, 

Baroid got there first 

and got the best for you... 


and still does! 
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A HUNDRED YEARS ago the first deliberately drilled oil well 
reached the completion depth of 69% ft. A heavy rotary rig in 
West Texas has recently cut a new world’s depth record, ex- 
ceeding 25,000 ft. 


Progress is swift. Where are we going? To 30,000, 40,000, 
50,000 ft.? 


The industry’s cable-tool and standard-rig fronts advanced through 
the 1880's to the 1930's. Rotary tools were immeasurably stiffened 
and strengthened in the 1920’s and 1930's. Then the pace quick- 
ened even more: Quick-moving spudders. Motorized shot-hole 
rotaries. Slim-hole rigs. Truck rigs. Percussion drills. Air-gas rigs. 
Turbine drills. Offshore rigs of many advanced designs. Who can 
say what the next 100 years will bring? 


Here’s the story of the first 100. 


Early Development of Rotary Drilling Tools 


French and English patents, pre-Drake patents, offshore 
patents, and cable tool and rotary pioneering C-2-C-9 


It Takes Men to Drill Wells 
Machines, too, but manpower plays a dominant role in 
probing for oil Cc-10 


NSIS SS=s:: 


Oil-Field Pipe and Power for Drilling 
Pipe improvement has been uninterrupted, while power 
has gone through many phases C-12-C-15 


Derricks, Masts, and Lines 
“Triumph of steel over wood and hemp” C-16 


Drilling Mud Hy 
Plain water was used at first. Then the value of addi- = 
tives was discovered C-18 








+ 
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Rigs, Tools, and Equipment 
They’ve given up simplicity, but they’ve gained power, 
portability, and reliability C-20-C-28 
Coring and Sampling 
Information on what’s down there C-29 





Cementing and Perforating 
The one was first tried in 1903—tthe other in 1932 
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Well Completions 
Many arts and skills are called into play when it comes 
time to bring in a weil 


A Study in Evolution 
Fourteen drilling rigs which tell a story 


Oil Is Where Drillers Find It 
A quartet of famous finds which made history 
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The Frenchman, M. Fauvelle, of Perpignan, invented the 
prototype of the fluid-circulating rotary drill after visiting 
the site of the difficult boring of artesian wells at Rivesaltes. 
His new method drilled 170 meters (560 ft.) in 140 hrs. 
actual working time. This was 10 times faster than previ- 
ously. In the square of St. Dominique, at Perpignan, the 
old boring method was carried on for 11 months without 
completing the well. Fauvelle moved in his new rotating 
tube and circulation system, and dug a 6-in. hole at the 
rate of 4 ft. per hour. Such was the opinion of the people 


EARLIEST DEVELOPMENT OF ROTARY DRILLING 


and one Englishman were granted the earliest patents in this field, 


it will be noted that these early drilling developments, and 
the art of drilling, were founded years in advance of the 
commercial discovery of oil in 1859. Col. E. L. Drake 
was the man who directed the art of well drilling toward 


the specific objective of opening and producing oil strata. 
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w boring rod and the sides of the bore-hole, creates an asc ending 
current which carnes up the triturated soil: the boring tube is then 
, ‘ke an ordinary boring rod ; and asthe material is acted upon 
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in the vicinity of Perpignan, and so much water was wanted, 
that orders for sinking upwards of 200 artesian wells were 
given to Fauvelle. Fauvelle’s method was next presented 
before the Britannia Assn., and analyzed by the Marquis 
of Northampton, Sir John Guest, and other notables, who 
wished to apply it to the difficult Southampton artesian 
well which had been laboriously carried to 1,200 ft. at 
enormous expense. 

This account is abridged from the December, 1846 
edition of the bulletin of the Franklin Institute, Philadelphia. 














A FRENCH ROTARY (1863) INVENTION 
GRANTED U. S. PATENT IN 1869 


Rodolphe Leschot, of Paris, was granted a French patent 
on this rotary rock drill in 1863. The patent read, ‘‘Here- 
tofore the boring or drilling of rocks has been generally 
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FIRST PATENT FOR A 
ROTARY DRILLING RIG 


1844 


The accompanying drawing appeared with English 
patent No. 10,258, issued A.D. 1844, in London (West- 
minster), by Her Most Excellent Majesty Queen Victoria, 
to Robert Beart, of Godmanchester, of the County of Hunt- 
ington. The two figures ‘‘shews'' the apparatus ‘‘for boring 
in the earth in order to form a well’. . ‘this tube acts 


TOOLS . . . Two Frenchmen 
for well drilling, 1833-1863. 


accomplished by means of a chisel, punch, or boring bar 
operated by percussion.'’ Leschot's new rotary consisted 
of a pump (E) to force water to the inside of a hollow drill 
stem (B) which rotated. Fastened to the bottom of the drill 
pipe was a boring head or bit (A) which could be fitted 
with diamond cutters (aa'). Note: Both Leschot and his 
U. S. assignee, Asahel J. Severance, disclaimed invention 
for ‘‘the passage of water through a drill," acknowledging 
that to be covered by the English patent of Robert Beart. 


PETROLEUM PANORAMA, 1859—1959 


as the bar for giving rotary motion to the tool, and at the 
same time it acts as one of the limbs of a syphon, so that 
there will be caused a constant rising current of water up 
the tube, which will carry up the soil and matters cut or 
moved...’ 














Drilling Patents 
Preceded Drake 


The art of boring wells into the earth’s strata was 
well along before Colonel Drake struck the first drilled 
oil well at Titusville in 1859. The formal recognition 
of the art of drilling in the United States, insofar as 
the Patent Office is concerned, were two patents 1s- 
sued to Levi Disbrow on March 24, 1825, and No- 
vember 1, 1830. Both patents were handwritten and 
are on file at Washington, D. C., in that manner. Re- 
produced here is a portion of the second Disbrow 
well-drilling patent. 


c-4 


The schedule referred to in these Letters Patent and 
making part of the same containing a description in the 
words of the said Levi Disbrow himself, of his improve- 
ment for an earth boring apparatus. 

To all to whom these presents shall come, I, Levi 
Disbrow of the City of New York and a citizen of the 
United States send greeting. 

Be it known that I, Levi Disbrow, have invented a 
machine, a new and useful apparatus, intended princi- 
pally for boring into the earth. The specifications of 
the pipes and tools are as follows: 

No. 1. The pipes for sinking in the earth are of cast 
iron of an equal bore throughout, but of a diminished 
thickness taken from the outside near the end till it is 
small enough to fit into the socket formed in the next 
length of pipe; the socket is formed by a band of wrought 
iron placed on the end of the pipe, but which when cold 
contracts and so remains permanent: the next length of 
pipe is formed in the same manner and so may be con- 
tinued to any required length or depth:—the joints are 
closed by driving wedges and so resist water. 

No. 2. The pod or cylinder bit for boring the earth 
passes through the pipe. It is made of iron pointed with 
steel:—there is a spring on the outside whose most dis- 
engaged state is larger than the outside of the pipe, to 
the end that, when it gets below the pipe it may cause 
a hole to be bored larger than the pipe to be received. 

No. 3. The chain and levers for forcing down the pipe. 

No. 4. Rods connected by crutch joints and screws. 

No. 5. The spring chisel is formed by a spring which 
confines the operation of the chisel or punch to the edge 
of the pipe. 

No. 6. The rock boring tools are: First a set of 
chisels or punches. Second a reaming bit formed of four 
dies of steel well bolted on a square rod. 

In testimony that the above is a true specification of 
my said invention I have hereto set my hand and seal 
this thirtieth day of September in the year of Our Lord 
one thousand eight hundred and thirty. 


An Early Air-Drilling Patent 
P SURELY. 


Stone Lill 


FPrateniez Man.2 S66 


NV G1 902. 


IN THIS 1866 patent of a rotary-drilling device, the 
inventor reported “the discharge of the dirt and dust 
is still further facilitated by a current of compressed 
air forced down through the interior of the drill rod.” 
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How New Is Offshore Drilling? 


About as new as the oil industry itself, as 


evidenced by the documents shown on this page 


One of the interesting findings of the research 
that went into this history of the oil industry, 
and of its technical developments, is revealed 
here. This patent, nearly 90 years old, was 
brought to the attention of Petroleum Panorama’s 
editors by Robert C. Wilson, Commissioner of 
U. S. Patent Office. 

There is a remarkable parallelism between 
the 1869 idea of a drilling platform, standing in 
the water with a connecting tender boat, and 
today’s giant offshore drilling platforms and their 
accompanying LST’s. 
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Guited States 
Patent Office. 


DRILLING-APPARATUS. 
+e 


Letters Patent No. 89,794, dated May 4, 1869. 
———- 


To all whom it may concern : $ 
1 re te an elevation of my improved 
eaatetss Sctnespeieprtin; wt 
Figure 2, a sectional inverted plan of the drill-frame 
or stand. d 


accompan drawing— 
P vas ey uae, which serves to 








as described. 
HOMAS F. ROWLAND. 
Witnesses : 0 
H. EL Trppats, 
Hewyry T. Brown. 





EARLY CABLE-TOOL PATENTS 


A. inventor Walter Hyde in his 1865 
“Improved Well Borer,” used an oscil- 
lating lever and fulcrum, a double 
gear, two windlasses, and a suitable 
platform to effect this cable-tool drill- 
ing machine. 


B. Inventor J. G. Martin, of Bradford, 
Pa., conceived this portable rig. “To 
avoid the expense of horsepower for 
transportation, | have arranged means 
for converting the apparatus into a 











tractor engine for moving itself in 


smooth or hilly country.” 


C. The portable cable driller of John 
Conner, of Pittsburgh, Pa., in 1894, 


carried its own vertical steam engine 
on the front and boiler at the rear. One 
of his claims was for a “pivoted mast,” 
perhaps a forerunner of some of to- 
day’s modern jackknife derricks. 


D. Inventor of this drill rig claimed 


D Me. 698,033 





}. MARTIN 


RI ING RIG 


tented Mar. 18, 1884 


J. CONNER 
DRILLING APPARATUS 


“object in view is to provide a sim- 
ple, compact, and efficient machine 
possessing durability and adapted to 
be manufactured at a comparatively 
small cost.” 


E. Object of this invention “is to pro- 
vide improved means for adjusting the 
sand-reel shaft to enable the driller 
to apply power for raising the bailer 
or to brake the sand-ree! when lower- 
ing the bailer. . . .” 


Patented Apr 22, 1902 
6. 0 Loomis 
STEAS® POWER WEL. ORNL LING BACHINE 


Apphemnam Sint) ws — 





PATENTED MAR. 1 
JREENE 
} MECHANISM 


ae 12 1908 





PIONEER ROTARY-TOOL INVENTIONS 


F. This 1865 rotary had just about 
everything! It was a sort of combina- 
tion cable-tool and rotary device. But 
there also was a rotary table and 
gripper box which turned the drilling 
cable and “thus secures a round hole.” 


G. This rotary drill improved “the op- 
eration of sinking wells in the ground 
by the employment of a rotary dia- 
mond or other drill requiring a rota- 


LY, ath 
Loring Artesian [7 


tion of the drilltube with an endwise 


the gearing U, T, and l.... 


H. Describing the operation of this 
drilling machine, the inventor ex- 
plained, “When | wish to raise the 
drill out of the hole, | push the lever w 
to a proper position, so that clutches 
e’ on collar c will engage with those 
on wheel v, which will cause the 
wheel V to revolve and put in motion 


No. 202,677 


pe “dy GS 065 


l. This 1903 Beaumont, Tex., invention 
was directed toward “the drilling of 
wells where strata containing oil and 
gas under heavy pressure are t- 
ly encountered, and when dril into 
the pressure blows everything out of 
the hole, and the well flows uncon- 
trolled until it spends its force or is 
choked off by sand, clay, or rocks.” 
movement of the tube for feeding pur- 
poses.” 


J. P. SUMMERS 


Well-Boring and Rock-Drilling Machine 


Patented April 23, 1878 
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CHAPMAN 
PERATING ROTARY 
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DRILLS 
Patented Aug. 2 


Be. 732,925 


Be mone. 





PATENTED JULY 7, 1903 
8. BR. DECKER 
OIL WELL DRILL. 


APPLICATION FILED FEB 2) 1009 
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How Drake Drilled 
His Oil Well 


Drake’s location site outside Titusville was at the 
principal spring on the Hibbard farm. First plans 
called for a dug well. After several weeks of excavat- 
ing, the workmen struck a vein of water that could 
not be shut off. 

So Drake abandoned the dug-well project and 
decided it would be cheaper to drill. Since he had 
had no previous drilling experience he went to 
nearby Tarentum, Pa., to investigate the salt-well- 
drilling procedures used there. Returning to Titus- 
ville, Drake ordered a 6-hp. steam engine and a 
“Long John” stationary tubular boiler. He designed 
and built his engine house, a derrick to swing the 
drilling tools, and hired William A. (Uncle Billy) 
Smith, who had worked on the Tarentum salt wells. 

On Saturday afternoon, August 27, as the crew 
was about to quit work, the drill dropped into crevice 
at 69 ft., and then slipped downward 6 in. more. 
Smith pulled the tools and went home for the week 
end. But Sunday afternoon, he revisited the well, 
looked down the pipe, and saw oil 6 ft. from the 
surface. 


~ 
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The word was quickly on, “They've struck oil!” 
The significance gradually unfolded to the world— 
a new industry had been ushered in by the event. 

However, Drake also had demonstrated in a 
practical way how petroleum could be secured in 
greater abundance—through well drilling, and his 
well and rig served as a textbook for future wells for 
a number of years. 


The World's Deepest Cable-Tool Well — 1918 


This cable-tool well went 
to 7,386 ft. total depth 
on March 4, 1918, and 
brought the “world’s 
deepest” record to this 
country. Prior, the deep- 
est well had been drilled 
at Czuchow, Upper Si- 
lesia, Germany, total 
depth 7,345 ft. Photo 
shows Hope Natural Gas 
Co.’s_ well No. 4190, 
Martha Goff farm, Har- 
rison County, West Vir- 
ginia. After hitting the 
new depth record, the bit 
and 2,000 ft. of cable 
were lost, so the hole 
was plugged back to pro- 
duce from the “Fifty 
Foot” sand at 1,749-67 
ft. The well continues to 
be held today by Hope, 
as it borders the firm’s 
Bridgeport gas - storage 
field. 
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ROTARY RIGS 


ENGINE and draw works for the 
Lucas well, Spindletop, 1901. 


ROTARY and hoist of the type 
used at Corsicana, Tex., 1895. 


How Lucas and the Hamills 


Drilled at Spindletop 


Rotary tools got their proper recognition in the 
famous Lucas discovery well in Spindletop field, 
Beaumont, Tex., in 1901. This event set the rotaries 
on their feet, and since then they have led all 
drilling devices in the petroleum industry. Im- 
portance of the Lucas well cannot be exaggerated— 
it struck a great deposit of oil in new territory, and 
it also showed that the rotary rig could drill wells in 
formations too soft for cable tools. 

Rotary tools got started in 1833 by the French- 
man M. Fauvelle, and in 1844 by the Englishman 
Robert Beart (see preceding pages). In the United 
States, in 1870, Bullock introduced fluid circulation 
to diamond-core drills in the Pennsylvania oil fields. 
By 1893, a rotary test well had been drilled at 
Spindletop to 418 ft., and 2 years later an oil well 
was completed near Corsicana. Between 1895 and 
the Lucas well in 1901, more than 100 rotary wells 
had been drilled at Corsicana alone. 

But the eventful 1901 rotary discovery well at 
Spindletop, by Lucas and the Hamills, put together 


all the best elements known today about rotary 
drilling, the boilers, engine, draw works, rotary, 
pumps, swivel, drill pipe, traveling block, crown 
block, casing line, and bits. And most importantly, 
this rotary drilled to 1,020 ft. and brought in a 
100,000-bbl. oil well! 

After the big boost by rotary tools at Spindletop, 
in 10 years rotaries went to six countries in the 
Caribbean and South America, to Romania, Russia, 
and Sumatra. In 1907 there were 175 rotary rigs 
operating in the Gulf Coast. These were the days!— 
a complete rig cost $2,825, five men worked the 
12-hour tour, drillers got $5.50 per day, derrick 
men $4.00, roughnecks $3.00. An average of 150 
days would drill a deep well (2,200 ft.) using a day- 
light crew. This was in soft formations, and 
amounted to a drilling time of 3 ft. per hour. 


OPENING of Higgins well, Spindletop Heights, showing oil lake in foreground. 





SIX-MAN CHEATER—-One hot August afternoon in 1927, The Oil and Gas Journal’s 
field photographer caught this drilling crew in the middle of their rigging-up chores. 


It Takes MEN to Drill Wells 


Machines, too, but manpower plays a dominant role 


Manpower, in the 100-year span of the petroleum 
industry, always has been the key to success in drill- 
ing. No doubt, adequate equipment is a major factor 
in any operation, along with other considerations, but 
in the final analysis it has been the skill and ingenuity 
of the men on the job, and their capacity for work, 
that have counted most. 

In the development of thousands of oil fields 
throughout the country, it has been axiomatic that the 
discovery well has taken the longest time to drill. Then, 
normally, the next several wells in each case succes- 
sively cut this time a little. 
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This stepdown in drilling time can be explained 
easily. It is only natural the initial well in any new 
area must “feel” its way down—treading cautiously 
into uncertain formational conditions and hazards, and 
spending much time in coring, testing, etc. As addi- 
tional wells are drilled, the increasing familiarization 
with formations and conditions permits cutting corners 
and saving time. 

But the next wells will cut even faster. This is 
when manpower is felt. Drilling crews become more 
and more efficient all along the line. With competition 
among rigs coming into play, they fight to get more 
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UTILITY MAN—There’s a lot of work around any drilling 
rig, mud handling, lubrication, checking blowout pre- 
venters, lights, and light plants. 


footage and hang up a record for the “fewest days” 
for a well in the field. 

Manpower on a rig varies some according to the 
operator, type and size of rig, its location, and the 
special drilling conditions in an area. But, in the main, 
a certain uniformity exists. 

In the old cable-tool days, particularly from the 
1870’s through the 1920's, a drilling crew was the 
driller and his tool dresser. The latter not only 
“dressed” the tools used in drilling but took care of 
the many other sundry chores around the rig. Today’s 
cable-tool rigs and spudders also usually still take 
two-man crews. The chief difference being that 8-hour 
tours are worked instead of 12-hour. 

Rotary crews since the 1920’s have consisted of 
five men, not counting the tool pusher who might 
have more than one rig under his charge. Some of 
the smaller rigs, and lightest slim-hole outfits, get by 
on many jobs with four-man, and sometimes three-man 
crews. 

Five-man crews have the driller, who is in complete 
charge; a derrick man; and three helpers, or rough- 
necks, one of whom may be designated as fireman and 
two as floormen. In early days, rotary crews often 
worked 12-hour tours, 7 days a week, with two crews 


DRILLER AND FLOORMEN 
Driller is in command of the 
complete rig and crew at all 
times, the two floormen 
handle the tongs and slips 
together with the engine man, 
during round trips. 
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DERRICKMAN—This agile performer rides the hook, wears 
a safety belt, and is the key man in latching on and 
unlatching, during a round trip of the drill pipe. 


per rig. Now, these crews generally work 8-hour 
tours, 5 days a week, with three regular and one relief 
crews. 

Six-man crews have come into being with modern 
ultradeep drilling and use of giant and more powerful 
rigs. The sixth man was added to crews of the large, 
multiboiler, high-pressure steam-powered rigs of years 
back. He served as full-time fireman, freeing the 
part-time fireman of five-man crews for rig floor-work. 
Since then, the newer mechanical rigs usually need a 
full-time engineman, or motorman, or in the case of 
electric or diesel-electric rigs, a full-time electrician 

Stull larger crews now are not uncommon in some 
areas, particularly on jobs involving special problems 
and hazards such as those in abnormally high-pressure 
areas on the Gulf Coast, or in offshore operations. 
Extra men may be added in many cases as full-time 
mud engineers, for other special services, or even just 
for extra helpers. One may be a specialized cathead 
operator. Some operators in some cases have a full- 
time geologist on a rig. 

Far-offshore and some remote and isolated inshore 
operations on the Louisiana Gulf Coast present varying 
manpower requirements, both in number and size of 
crews, and in time on the job. 








CABLE-TOOL operations date back to the Drake well. Here 
a cable-tool crew is loosening an elevator from a length 
of service pipe. 


Ojil-Field Pipe 


Its improvements have 
paced industry's first 100 years 


Some of the oil and gas industry’s biggest forward 
steps have been direct outgrowths of advances in manu- 
facture of pipe. 

Each time there has been a significant increase in 
the drilling-depth record, it has been made possible by 
better pipe and casing than was available before. Each 
time there has been a jump in line-pipe diameter, 
length of lines, or working pressures, it has been made 
possible by improved pipe. Here are some of the high- 
lights of the first 100 years of oil-field pipe. 

When Drake spudded his well, his only guides 
were the methods of brine-well drillers of the day. They 
set conductor in their wells by hand-digging a hole 
down to bed rock; their conductor pipe was made of 
wood 

At his location, Drake found surface deposits too 
thick and too full of water to hand-dig a hole. So, he 
tried driving cast-iron pipe of some 4 or 5-in. diameter 
(history doesn’t record exactly what size). Joints were 
held together by wrought-iron bands. This was the 
first known use of iron or steel pipe in any well. 
Driving the pipe turned out to be successful, but it was 
slow going. Drake’s driller made only about 3 ft. per 
day; his method was to spud through the pipe, bail 
the hole, drive the pipe a few inches, bail once more, 
and then start spudding again 
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TODAY DRILL PIPE can reach 25,000 ft. and below. Metal- 
lurgists are hard pressed to keep ahead of the depth de- 
mands thrust upon them. 


When the well found oil, Drake ran a string of 
2'2-in. brass tubing to bring the fluid to the surface. 
Brass was available and commonly used by the brine- 
well drillers because it didn’t corrode. 

Few of the drillers who followed Drake used his 
drive-casing method. There wasn’t enough iron pipe 
around at that time. So, shallow wooden conductors 
were used for a long time after; they eventually 
evolved into the dug celler of modern well-drilling 
times. As more and better wrought-iron pipe became 
available, it was used for driving; and driving pipe is 
still occasionally found on cable-tool-rig operations. 

Brass tubing disappeared not many years after the 
Drake well; it was replaced by improved iron tubing. 
And, alloy tubing didn’t become important again 
until modern times when deep-well corrosion became a 
widespread problem. 


Flowlines started as troughs . . . Drillers of Drake’s 
time put a wooden trough at the wellhead to catch the 
oil pumped out. The trough ran to the low side of 
the derrick and carried the oil into the wooden barrels 
where it was collected. It was many years before oil was 
stored elsewhere than at the well site, and a pressure 
flowline was needed. But, it wasn’t long before flowing 
wells were discovered and the wooden troughs spilled 
too much oil in getting it to the tanks. Then, it became 
necessary to use the first iron-pipe flowlines. 

It was the pipeliners who were pioneering in line 
pipe during the 1860’s. They first tried cast-iron pipe 
with a bell-and-spigot joint intended for water lines. 
These joints leaked badly and oil line pipe didn’t 
become successful until 1865 when someone tried 
wrought-iron pipe with an improved joint. The screw 
joint for line pipe and casing made its appearance 
about 25 years later. 
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Cast-iron pipe continued in use for many years. In 
1889, you could buy 5%-in. cast-iron line pipe for 
only 36 cents per foot. Two-inch iron tubing was 
10 cents per foot. 

Wrought-iron pipe was common as recently as 20 
years ago. Many oil-field men believed the wrought iron 
stood up against corrosion better than steel. So, they 
continued to use it even after seamless casing and 
electric-weld pipe appeared. Both the wrought-iron and 
the early low-carbon steel pipe were lap-welded by a 
combination of pressure and furnace heat. 

When the lap-welded wrought-iron and steel pipe 
was used for casing, screw joints were the biggest cause 
of trouble. A lot of different thread designs were tried, 
few of them with an efficiency close to 100% and 
many of them with a tendency to leak under pressure. 
If the pipe was to be driven, the drillers used a joint 
which permitted the ends of the two tubes to butt 
together inside the collar. It wasn’t until the API 
standardized on joints that screw-joint troubles began 
to clear up. 


Stovepipe was riveted . . . While most early pipe was 
furnace-lap-welded wrought iron or steel, a lot of it 
was made by folding over steel plates of 2 or 3-ft. 
length and riveting the seams. Usually, the casing 
string was made up of two columns of the riveted pipe, 
one column fitting tightly inside the other. To get a 
better bond between the two columns, the drilling 
crew indented the pipe with a sledge. 

The two columns of riveted pipe were arranged so 
that joints between tubes of one column fell in the 
middle of the tubes of the other column. And, to 
simplify work at the well, the riveted pipe would be 
made up beforehand in sections of 20 to 30-ft. length. 

Because there were no screwed connections or col- 
lars between joints of riveted pipe, it was smooth on 
the outside and sturdy enough for driving. On the 
other hand, lack of a screw joint made it next to im- 
possible to pull the casing; and this was a big dis- 
advantage in cable-tool drilling where many strings 
of pipe were run and pulled in a single well. 

The Russians continued to use riveted pipe long 
after it was given up elsewhere; they couldn’t import 
the seamless and lap-weld pipe from other countries. 
They used a riveted collar between joints of riveted 
pipe. In cable-tool-drilling early Russian fields, shallow 
formations sloughed so badly that casing had to be 
run every few hundred feet. As a result, it wasn’t 
unusual in a 2,000-ft. well for the first string of riveted 
pipe to be as large as 36-in. diameter. 


Line pipe for rotary drilling . . . For drill pipe, the first 
rotary rigs used the same low-carbon lap-weld steel 
that was used for line pipe of the time. As drilling went 
deeper, this pipe gave more and more trouble; the pipe 
broke off in the threads, it twisted in two, and the 
seams parted under pressure. 

To stop these failures, the manufacturers first tried 
heat treating; this helped, and later on, careful control 
in processing of high-carbon steel made another big 
improvement in drill pipe. In the early 1920's, seam- 
less drill pipe appeared and put an end to most of the 
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failures common to lap-weld pipe. Since then, alloying 
has continued to increase the yield strength of pipe. 

At first, drill pipe was used without tool joints. 
Tool joints were put on later partly to speed making 
and breaking the joints and partly to help stop thread 
failures. Tool joints were an improvement in both 
respects but the pipe was still subject to failure of the 
last engaged thread at the joint. Some of these thread 
failures were stopped when manufacturers began to 
buck on the tool joints themselves instead of leaving 
this for the drilling crews to do in the field. Later on, 
counterbore welding of the tool joints onto the drill 
pipe became a common remedy for the trouble. And, 
finally, in the late 1930's, the welded-on tool joint 
proved itself and has since brought a virtual end to 
last-engaged-thread failures. 


Seamless gets monopoly . . . Seamless pipe came to 
the oil industry in the early 1920's. It was such an im- 
provement that it soon crowded the old lap-weld pipe 
completely out of the market for deep-well casing and 
high-pressure line pipe. 

Where the ordinary welded pipe was made of 
0.125% carbon steel, the seamless had from 0.30 to 
0.42% carbon. Where the welded had an ultimate 
tensile strength of 50,000 to 60,000 psi., the new seam- 
less had ultimate strength of 75,000 to 90,000 psi. 

In the early 1930's, the steel mills started rolling 
an improved lap-welded pipe of 0.23% carbon steel. 
And, at about the same time, electric welding and 
flash welding proved successful for manufacture of 
tubular goods. As a result of the strength and reliability 
of the pipe made by these new processes, the virtual 
monopoly of seamless pipe came to an end. 

Deeper drilling demanded still stronger casing 
and the API changed the designation of casing and 
standardized on even stronger grades. The standard 
H-40 and J-55 have minimum tensile yields of 40,000 
and 55,000 psi. respectively; these are manufactured 
without any final heat treatment. For higher strength, 
Grades N-80, P-105, and P-110 were introduced. These 
grades have minimum yields of 80,000, 105,000 and 
110,000 psi.; their strength comes from normalizing, 
normalizing and tempering, and from addition of alloy- 
ing metals like magnesium, molybdenum, and vana- 
dium. 
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POLE TRAILERS STARTED 1916.—These first oil-field pole 
trailers were built by Fred Spencer, Augusta, Kans., black- 
smith, in 1916. Oil-well casing and long pipeline joints 
previously had hung over the truck beds, dragged on the 
ground, and become badly damaged. The new pole trail- 
ers immediately caught on. 
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Power for 


Drilling... 


We keep trying to attain 
the advantages of steam — 
without its drawbacks 


Not long ago, a Gulf Coast operator bought a new 
diesel-electric rig. The company’s men liked it; one 
even allowed you could do almost anything with it you 
could with a steam rig except to jet the cellar 

The man’s remark points up that many of the big 
improvements in power rigs have been made to regain 
what we had with steam—a flexible, smooth, trouble- 
free drive. There are a lot of steam rigs still operating, 
but gas is now too costly to burn in an inefficient boiler 
Besides, boilers need too much water and are too hard 
to move. 

So, power rigs have taken over and they do a good, 
cheap job. But, to make them match the old steam 
engines, we've had to spend a lot for air clutches, fluid 
couplings, and torque converters. And many have 
bought engine-driven generators and d.c. motors to 
duplicate steam performance 


Borrowed from steamboat . . . On Drake's well, the 
steam boiler was the same as used on steamboats of 
that day. It burned wood. The engine sat beside the 
boiler and generated about 6 hp. Even that little power 
was plenty because the engine had only to work the 
walking beam; tools were cranked out of the hole by 
hand. 

By 1880, boiler horsepower was up to 40 and 
engines up to 25 or more. Usual fuel was still wood; 
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STEAM BOILERS and crude equipment powered the early 
rotary rigs. The old steam boiler is now an engineering 
oddity as diesels, butane-powered motors, and electric rigs 
take over. 


it was $2.25 per cord. Oil men of the time had already 
learned the convenience of gas, though, and were using 
it in the boilers if it were available. When rotary rigs 
came along 20 years later, they too used steam and 
they added direct-acting steam mud pumps. 

Over the years since then, the steam engine changed 
little; it merely got bigger. Steam equipment naturally 
has smooth action; its speed changes automatically to 
suit the load. Since it has highest torque when stalled, 
the steam engine easily starts under full load. More- 
over, there are few working parts, so maintenance was 
never a problem. Rig crews were always able to keep 
steam engines running with little outside help. And, 
controlling the engine is simply a matter of opening up 
or pinching down on a valve. 

Yet, as the oil industry spread, there were areas 
where it was a real problem to keep boilers going. For 
instance, much of the Mid-Continent and Permian basin 
had little water. What there was scaled the boilers 
badly. On remote wildcats, there was no gas, oil, or 
wood; fuel had to be hauled long distances. 

As a result, the oil industry began to look for other 
means to drive the rigs. 


Electricity, i.c. engines tried early . . . In the early 
days, drilling engines were left on the wells for pumping 
power. When gas supply began to dwindle in the old 
areas, someone thought of using a gas engine to pump. 
It should use less gas than a boiler. So, about 1894, a 
gas-engine cylinder was made to replace the steam 
cylinder on the existing engines. For pumping, gas 
engines did a cheap job. As a result, they were tried for 
drilling. But, the one-cylinder engine was too puny 
and too unreliable, so the idea was forgotten and the 
“spark-plug” rig had to wait another 30 years. 

rhe date when electricity was first used to power a 
rig is unknown. Likely it was in the early 1920's. Since 
they used purchased current, the early electric rigs were 
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MODERN RIGS can drill to 20,000 ft. and below, and power 
supply can deliver 2,500 hp. to draw works. Deeper drill- 
ing has kept design engineers busy to provide necessary 
equipment. 


called “high-line” rigs and many were running around 
1930. In fact, a high-line rig drilled the world’s deepest 
well of 1934; it was a California well that reached 
11,377 ft. 

Unfortunately, the a.c. rigs were no better or 
cheaper than steam rigs. They used synchronous motors 
which have poor speed control. Repairs were frequent 


and power bills were high. As a result, electric drive fell 
into disuse and didn’t become important again for 
another 20 years. 


Portability with power rigs . . . Steam boilers were 
always hard to move. So, when portable cable-tool 
drilling machines were developed, something lighter 
was needed for power. Development of the automobile 
had spurred development of the internal-combustion 
engine so it was natural that gas and gasoline engines 
were put on spudders about 1925. Soon after, gas 
engines were appearing on rotaries. 

Of course, there were troubles at first. They 
stemmed from the fact that the single-speed i.c. engines 
had to be used with equipment designed for the multi- 
speed steam engines. Even after equipment was de- 
signed specifically for i.c. engines, power rigs had a 
rough, jerky action. As a result, there was a lot of down 
time for repairs. And power-rig action didn’t really get 
smooth until after World War II when fluid couplings, 
torque converters, and air clutches were perfected. 

In spite of its rough action, the early gas engine 
was much lighter and cheaper to operate than steam 
equipment. “Hard times” of the 1930’s demanded low 
cost and portable equipment, so power rigs replaced 
more and more steam rigs with every passing year. 

World War II development of the diesel engine 
made it more powerful, lighter-weight, cheaper to 
operate, and freer from maintenance than it had ever 
been before. Thus developed, it was the logical power 
for drilling engines. So, most new postwar rigs were 
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fitted with diesels. It was then that steam equipment 
fell out of first place in rig drives; after 1950, only a 
handful of new steam rigs were built. 

Diesel engines weren’t immune to trouble either— 
price of diesel fuel went up. This brought on the dual 
fuel engine which could burn either diesel or cheap 
natural gas if it were available. As a further cost saver, 
engines have been fitted to run either on LPG or natural 
gas. 


The boiler was the trouble . . . Of the drawbacks to 
steam equipment already mentioned—too much fuel, 
water, and weight—all were related to the boiler and 
not the engines themselves. There was another dis- 
advantage to early boilers. They blew up too often. 

Before ‘boiler standards were set up and enforced, 
some oil-field boilers were poorly made. And most 
were poorly operated. Even after boiler codes dictated 
how they were to be made and maintained, boilers had 
no automatic water-level or fire controls. 

Most boiler explosions after that were caused by 
low water. When he saw water level was low, the 
natural tendency of the fireman would be to run in 
more feedwater. Cold water hitting overheated tubes too 
often caused an explosion. During 1922, when most oil 
states were enforcing boiler codes, the Bureau of Mines 
recorded 34 oil-field-boiler explosions. Of these, 27 
were caused by low water. Loss of 34 boilers isn’t 
much, but few of them exploded without taking human 
life. Latter-day automatic boiler controls helped stop 
these deaths. 


Electric rig comes back . . . Even as they built high- 
line a.c. rigs, oil men knew d.c. motors would be 
better for rig use. Like a steam engine, a d.c. motor 
has high torque at low speed. Speed of a d.c. motor can 
be controlled as easily as turning a steam valve. Both 
steam engine and d.c. motor can be reversed. 

As a result, from 1955 till present, more and more 
railway-power packages have been put to work, offshore 
and onshore. More and more specially designed gen- 
erating sets have been used. And,.electric drive is here 
to stay. 


IN AUGUST 1870, California Star Oil Co. started drilling 
its 3 Pico in Pico Canyon near Newhall, using the spring- 
pole method. In August 1879 the F. & T. engine shown was 
brought in to deepen the well. The engine was in continuous 
service until about 20 years ago. 





Derricks, Masts, and Lines 


"The triumph of steel over wood and hemp” 


The story of derricks and drilling lines is one of the 
triumph of steel over wood and hemp. In Drake's 
day, wood and hemp were most adequate, for the wells 
were shallow. But, as wells have become deeper, 
steel won out 

Early derricks frequently consisted of four trunks of 
hardwood trees, hewed square. Pairs of legs would be 
braced together on the ground, then hoisted by block 
and tackle and nailed together. Men on the ground 
would start the iron nails and pass the braces up to 
the men in the derrick, who were considered poor if 
they could not drive the nails home in one blow. In 
this way derricks were built in a couple of hours. 


The Cable-Tool Rig 


By the 1890's the rig known as the standard cable- 
tool rig had developed. This consisted of wooden 
derrick, steam power, wooden band wheel, bull wheel, 
calf wheel and sand reel. Drilling cable was hemp 
rope wound on the bull wheel. Casing was run and 
pulled with the calf wheel using wire rope for the 
strength needed. The sand line also was usually a 
wire rope to resist abrasion. Just when the change to 
the steel lines occurred is hard to say since wire rope 
existed long before the oil industry began. Still the 
chances for steel on this rig were great. 


SPRING-POLE DRILLING used only a single-pole 
derrick to lift the tools. Actual drilling was 
“sprung” by the inclined up-and-down spring pole, 
as shown in photo. 


Development of the standard cable-tool rig and the 
beginning of rotary drilling gave steel designers some 
definite goals. Structural-steel designers had for some 
years built and demonstrated derricks that would do the 
work of the standard wooden derrick. 

The first large commercialization of the steel der- 
rick was the pipe derrick. This development and suc- 
cess was due to a new type of clamp that made the 
leg joints stronger than the tubular legs themselves. 
It allowed crosspieces, flattened on the end and drilled, 
to be bolted to the legs in quick order. 


Changes in Hoisting System 


During the evolution and adoption of standard 
methods, changes in the hoisting system were taking 
place. Although steel lines were used for hoisting of 
the cable-tool rigs they could not beat the stretch and 
the action of the hemp cable for drilling, that is not 
until depth of wells got below 1,000 ft. As wells 
became deeper, hemp rope necessary for the loads 
became so large in diameter that only wire rope was 
practical. Even then, some old drillers held out for 
the hemp in the form of a “cracker” line—a long steel 
cable with a hemp rope on the end. 

But also as wells became deeper, the rotary began 
to push aside the cable-tool rig. Then steel rope 


THIS WAS THE RIG which drilled the famous Jackson Barnett Creek 
Indian lease in Cushing oil field, near Drumright, Okla., in 1913. 
Many thousands of these wooden derricks were erected through 
the 1920's 
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TWO LARGE TREE TRUNKS made the 
derricks when drilling at Digboi, 
Upper Assam, India, in 1905. The 
original drilling play started here 
in 1866. 


TYPE OF DERRICK used in drilling 
in the famous Golden Lane of Old 
Mexico in 1916. The thatched cov- 
ering is to protect the rig from both 
the torrential rains and the boil- 
ing sun. 


became a necessity, for both drilling and casing oper- 
ations. During the early 1900’s the idea developed 
that wire rope behaved and should be treated as a 


machine. In 1924 preformed rope was made and 
following this ensued much attention to the proper 
maintenance and working of the wire rope. From 
this attention to the work that a line could do evolved 
regular lubrication, and the slipping and cutting prac- 
tices of today which dictate longer reels of line but 
give more service. 

In the blocks of the rigs changes also were taking 
place. Early sheave bearings were open, hardwood, 
journal bearings. Next came the closed babbitted 
bearings and finally the antifriction roller bearings of 
today. 

In the 1930's, the drilling industry still had much 
to learn about getting the most out of its drilling tools. 
Though with the change from wood to steel, derricks 
could stand the loads of practically any depth of 
drilling, their use became more and more expensive. 
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The Portable Rotary Rig 


In a few short years, a major change was to sweep 
the industry. This was the advent of the portable 
rotary rig. The original idea did not seem so radical, 
but later modifications brought about drastic changes 
in rig construction. 

This first new type of derrick structure when 
erected looked like a standard derrick, but the dif- 
ference was that the derrick structure was put together 
by parts on the ground, then was hoisted upright with 
two of the legs as a pivot. With the aid of the other 
two legs of the derrick and a portion of the framework, 
the draw works and a block and tackle system pulled 
the derrick upright. Thus was born the predecessors 
of the modern jackknife cantilever mast. 

The time of this development was one of war, 
one of manpower shortage, and one of urgent need to 


drill for oil. The fact that this type of drilling mast 
could be easily moved either as a whole or as large 
parts and rigged up in a fraction of the time of the 
standard derrick gained its acceptance rapidly. Many 
modifications followed, but all used the principle of 
using the draw works and the drilling tackle system 
to hoist the mast. All used a type of gin-pole or 
A-frame arrangement as the structure by which to 
pull the mast erect. 

Modern-day derricks and masts are still evolving. 
From the cantilever mast has developed the folding 
and the telescoping mast, mostly used on highly port- 
able trailer-mounted rigs. And offshore, the old stand- 
ard derrick is being revived. On the mobile drilling 
barges there is now no need to dismantle the derrick, 
and advantage is being taken of its large working area 
and its high capacity for wind loading even when 
large amounts of pipe are racked. And with the need 
for multiple wells at a single location, the derrick with 
movable crown block has evolved. 





Drilling Mud 


Plain water was 

used at first. Then, 
someone noticed the 
value of additives. 
Presto - a new science 


If you had wanted to drill to 5,000 ft. years ago, you 
would have had to start out with a hole of 24-in. 
diameter—or possibly larger. If you didn’t start with 
such a large hole, you wouldn’t have room for the 
four or five casing strings you’d need. Today, in many 
areas, you can complete a 12,500-ft. well with only 
three casing strings. And, the surface hole need be 
no larger than 15 in. 

The reason is that today’s muds will preserve longer 
sections of open hole. 

Thus, drilling-mud men claim that they have saved 
the industry vast amounts of casing and a lot of needless 
rock excavation. Their improved muds have made it 
possible to drill deeper and deeper at reasonable cost. 


Off to an early start . . . Drilling fluid had its birth 
with the earliest of cable-tool drillers. They made a 
habit of dumping a little water into the hole from time 
to time; this made the rock drill faster and made it 
easier for a bailer to remove cuttings. Thus, the water 
was doing two important jobs of a drilling fluid. 

A Frenchman named Fauvelle was the first to drill 
a well by circulating fluid past the bit and back to the 
surface. This was in 1845. He conceived the idea of 
using a hollow drill string and a “force pump” to push 
water to the bottom of the hole so that it could flush 
cuttings out. Water was the only fluid used in Fauvelle’s 
system and others like it that followed in the next 
40 years. And, oil men who followed Drake de- 
nounced the system because the water not only could 
hide many oil zones from notice, but could also flood 
others so they would not produce. These two disad- 
vantages of rotary drilling fluids were not completely 
cured until the advent of electric logging and develop- 
ment of modern inhibited muds. 


Mudding up . . . While water was used to aid drilling 
in earliest times, it wasn’t until about 1887 that anyone 
noticed the value of additives. In that year, one M. T. 
Chapman filed a patent application covering addition 
of clay, bran, grain, cement, and other materials to 
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MUD VISCOSITY and chemical properties of the drilling 
fluid must be checked carefully. 


drilling fluids. Chapman was concerned with building 
up or plastering the walls of drilled holes. 

The Hamill brothers, drillers at Spindletop, drove 
cattle through their surface mud pits. Their idea was 
to thicken up the water with clay so that it would hold 
back the unconsolidated surface sands. And, the idea 
worked successfully. Still, rotary wells of the next 20 
years used no other fluid than water and the native 
mud formed by drilling. 

At about the time of World War I, the first two 
papers ever printed on “mud-laden fluids” appeared. 
They covered cable-tool drilling and only briefly men- 
tioned rotary-drilling fluid. One of these papers, a 
U. S. Bureau of Mines report, dealt for the first time 
with intentional mixing of clay and water to seal off 
formation pores. And, over the next decade, drillers 
sometimes tried improving their muds by adding to 
them clays dug at the surface near the well. 


Weighting up . . . What the rotary drillers of the first 
part of this century called “gushers,” we call “blow- 
outs.” Too often these gushers caught fire or couldn't 
be capped immediately. The resulting loss of life and 
property made it imperative that a way be found to 
prevent these blowouts. 

A Louisianan named Stroud felt that if he could 
make the mud heavier, it would resist the blowouts. 
And, the way to make the mud heavier, he decided, 
was to add a dense powdered material to it. So, in 
1921, he made up a mud for a Louisiana well using 
iron oxide. Stroud got the added mud weight he wanted 
and iron oxide was one of the materials used to weight 
mud for the next 15 years. 

In 1926, Stroud obtained a patent that included 
barite as a weighting material. Barite is the most com- 
monly used mud-weighting material of today, and muds 
made with it combined with good drilling practices 
have made blowouts a rarity. 


Bentonite to rescue . . . A lot of the trouble with early 
drilling mud, although no one realized it until long 
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MUDS are now specifically tailored to fit the drilling prob- 
lems and help eliminate drilling hazards. 


afterwards, lay in its high filtration rate and high solids 
content. The water lost to the formation because of 
this filtration caused shales to swell and slough into 
the hole. And, the filter cake of mud solids left behind 
on sand formations built up thick enough to stick the 
pipe. As a result, fishing jobs and loss of the hole 
were common. Some areas were famous for their 
“heaving shales” which seemed impossible to drill. 

Drillers knew that some formations they drilled 
made a “good mud” and some made a “poor mud” 
but they didn’t know why. So, naturally, a lot of things 
were tried to make a good mud consistently. And, in 
1928, the first commercial bentonite was tried in a 
California well. Not actually intended for oil-well use, 
the high-grade clay had been mixed and processed as 
an admix for portland cement. 

Almost overnight, bentonite was a success for oil- 
well drilling muds. It tamed many sloughing forma- 
tions and cut down on filter-cake thickness. And, ben- 
tonite is still the most commonly used material for this 


purpose. 


What is a good mud? .. . In the 1920's the difference 
between a “good mud” and a “poor mud” was one of 
opinion. Drillers relied mostly on how the mud looked, 
how it felt, and how the well was drilling. There was 
a great need to find out exactly what properties a mud 
should have and to invent ways to measure these 
properties. 

When density was finally recognized as the im- 
portant mud property in preventing the disastrous 
blowouts, it was natural that drillers began to weigh 
their mud. They used a gallon bucket and a spring 
scale. Their “pounds per gallon” measure is still the 
standard in most of the world today. 

Drillers gradually learned that increasing or de- 
creasing the viscosity sometimes helped their mud. 
Thus many of them devised their own scheme of meas- 
uring viscosity as the time it took some of the mud to 
flow through a particular pipe, hole, or the like. This 
general system was finally standardized into the Marsh 
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funnel test; this measures viscosity as the number of 
seconds it takes a quart of mud to flow from a standard 
size funnel with a standard size orifice. The Stormer 
viscometer came into use a little later and these systems 
were used almost exclusively until the Fann V-G meter 
was added in recent years. 

Not until 1936 could the driller accurately check 
anything about his mud except its weight and viscosity. 
In that year, the first portable filter press went into 
the field. This instrument made it possible to check 
water loss and filter-cake thickness so that they might 
be kept within bounds. 

Also in 1936, the sand-content test was introduced 
into the field. Drillers had long known that sand in 
the mud was extremely hard on pump parts; and at 
last they had a simple means to measure just how much 
sand there actually was. The alkalinity and pH tests 
proved to be dependable for treating mud systems. 


Mud becomes a science . .. In spite of all the im- 
provements that had gone before, the biggest single 
step to improve muds came in the early 1930's. It 
was then that mud engineers first appeared in the field. 
These service engineers, along with their company 
laboratories, became a collecting agency for field obser- 
vations and a central group for analyzing and solving 
mud problems. And, more important, by spoken word 
and printed literature, they circulated the latest and 
most accurate of information. As a result of their 
efforts, oil men began to recognize the value of good 
mud and to use it. 

The mud engineers have pushed drilling past a 
big milestone. Only rarely now is drilling limited by 
the type of formation in the hole. There is a mud that 
can solve the problems posed by almost any kind of 
formation. Most of the limitations to our drilling 
deeper are mechanical limitations, not mud limitations. 


Our last 20 years . . . Most of today’s drilling fluids 
are special-purpose, some widely used, others less often. 
By careful use of a well-chosen mud, the driller of 
today can be sure his mud will perform well at low cost. 

About 1941, starch was introduced to cut down 
mud-filtrate loss and protect water-sensitive formations. 
And, starch is still a low-cost effective material for this 
purpose. Later on, sodium carboxymethyl cellulose 
proved to be a very effective filtrate-loss-control agent. 

When it became apparent that filtrate-loss control 
alone was not enough to drill some extremely water- 
sensitive zones, a chemical attack began. That is, the 
water lost to the formation was to be chemically in- 
hibited in such a way that it would not cause swelling 
of the clays in the shales. First successful mud for 
this purpose was the lime mud, introduced in 1944. 
The lime mud is still unique for its low viscosity and 
gels, resistance to contamination, and low upkeep cost 

Other inhibited muds have been introduced recently 
and are gaining wide acceptance. 

Many of our present mud problems are a result 
of high formation temperatures. Several special muds 
are already available for “hot” wells and others should 
become available for the higher temperatures that future 
record-depth wells will drill. 





Rigs, Tools, and Equipment 


They've given up simplicity, but they've gained 
safety, power, portability, and reliability 


You might compare the early drilling rig to the Model T 
Ford. The Model T wasn’t fast nor streamlined, but 
it got you where you were going—most of the time. 
Its beauty lay in its simplicity. Almost anyone could 
keep the Model T running with little more than the 
proverbial bailing wire. 

The same is true for the early drilling rigs. Their 
mechanics were simple. Working parts were exposed 
where they could be seen while running. There was 
only one prime mover. The draw works was simply 
a hoist with no embellishments. 

Yet, nobody wants to go back to the Model T 
and nobody wants to use the rigs that Drake and Lucas 
used. The old Ford and the old rigs, although they 
did a good job in their day, had limitations we couldn't 
allow in modern equipment. 


What today’s tools have . . . Having given up sim- 
plicity, what has today’s rig and its equipment taken 


VERY EARLY CABLE-TOOL drilling rigs, Pleasantville, Pa., 
about 1873. Crews for both day and night tours shown. 
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on instead? They offer these things: safety, power, 
portability, and reliability. 

Of these, safety is the biggest gain. No one has 
any figures to show how many early-day oil men were 
killed or injured by exposed chains and sprockets, 
kicking brakes, whipping ropes, poorly designed tongs 
and slips, broken cables, and positive-drive catheads. 
But, the list of the dead and injured would be a long one. 

Accidents still happen on rigs today. But, they 
aren't caused by chains and sprockets under guards. 
And, thanks to the automatic catheads, injury at the 
catline is becoming a thing of the past. 

Another gain over the years is portability. Many 
a 1959 rig can move in, rig up, complete, tear down, 
and move out in less time than it took early drillers 
to rig up alone. This is because early rigs were com- 
pletely dismantled for moving. Every chain was broken; 
every reel taken off its bearings. 

As a result, rigging up an early rig was almost 


FIRST ROTARY-DRILLING JOB, Spindietop field, near Beavu- 
mont, Tex. Note draw works at right, steam pump in rear. 
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like building a new one. Reason for dismantling the 
equipment was that there were no hoists to lift big, 
bulky packages. And, if there had been a hoist, there 
weren’t any wagons big enough to haul the big packages 
on, nor enough mules to pull the big loads. 

Yet, shortly after the turn of the century, the first 
wheel-mounted spudders were getting trials. Most oil 
men of the day laughed at these first ventures into 
portability, but the need to cut costs was urgent. 

Like the standard rigs, early rotaries were dis- 
mantled for moving. But, it wasn’t until 1932 that 
a unitized draw works came along. 

Today, of course, all equipment possible is unitized 
onto skid-mounted packages. Highway limits are the 
only thing that keep rig packages from getting bigger 
and heavier. It isn’t unusual for a 20,000-ft. rig to 
work under a portable mast. That same rig—including 
draw works, three engines, and chain compound— 
can often move in only four truck loads. 


Strong and reliable . . . Wood was the favorite material 
for early rigs. It was cheap, available anywhere, and 
easily worked. Where wood wouldn’t do, cast iron 
was the usual substitute. 

And, just as you'd expect, the wood often split 
and warped. The cast iron cracked under shock load- 
ing. Moreover, since there were no industry standards, 
parts were not interchangeable between rigs. So, re- 
pairs often took as much time as was required for actual 
drilling. 

As time went on and metallurgy improved, oil men 
naturally adopted steel to their rigs. Early drillers 
hated to see the wood go—you couldn’t nail anything 
to an angle iron. The API committees set up standards 
for rig equipment so it would be both rugged and 
interchangeable. As a result, today’s rig equipment 
has strength the early oil men never dreamed of, and 
down time for repairs and maintenance is a small part 
of the total. 





Cable Tools _.. How Drake's well compared with today’s 


In principle, Drake’s rig was much the same as 
the standard rig which was in common use throughout 
the world as late as the middle 1930's. Following is 
a description of that early equipment and how it com- 
pares with today’s. 

@ Bull wheel. This was simply a drum for spooling 


rope. On one end of it there was a simple brake 
flange. On the other, there was a pulley for the bull 





SET OF DRILLING TOOLS 
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rope which connected to the band wheel which in turn 
connected to the drilling engine. 

Drillers used the bull wheel in two ways. First, 
they used it like a cathead for “spudding in.” Of 
course, until the well was 60 ft. or deeper, there wasn’t 
enough room for a full string of tools to hang from the 
walking beam. So, the driller took several wraps of 
the drilling rope on the bull wheel. As the wheel 





EARLY OIL-FIELD SUPPLY CAT- 
ALOGS showed these draw- 
ings of oil-field equipment. 
At left is a complete set of 
drilling tools; a temper screw 
is at right; and a circle jack 
is shown below. 
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rotated, the driller could tighten up on the rope to 
raise the tools and slack off to drop them. In this way, 
he could make enough hole that the walking beam 
would have room to take over the chore of raising 
and dropping the bit. 

In normal drilling, the bull wheel spooled the drill- 
ing rope. There had to be enough of the rope to reach 
completely to the bottom of the well. And, when the 
string of tools had to be pulled, it was the bull wheel 
which did the job. 

There wasn’t a clutch anywhere in the engine-to- 
band-wheel-to-bull-wheel drive. And, of course, there 
were many times when the driller had to stop the bull 
wheel without stopping the band wheel. This he often 
did by sticking a plank under the bull rope where it 
went onto the pulley. This threw the rope off all 
right, but many a driller and tool dresser were injured 
by the wildly flying bull rope. 

When the standard rig front of cable-tool machines 
replaced the old standard rig, a chain drive replaced 
the bull rope. This called for a clutch in the drive. 
As a result, latter-day cable-tool drillers have not been 
threatened with injury from a loose bull rope. 

@ Calf wheel. Since the drilling rope ran over but 
a single pulley in the crown, it couldn’t develop any 
more pull than it had at the bull wheel. When the rig 
had to run casing (a frequent chore when the well 
drilled water sands), there often wasn’t enough pull. 
Something was needed to help on deep strings 

It was natural that the early oil men turned to a 
block-and-tackle system for handling casing. They 
left the bull wheel to do its job and put in another 
spool. This they called the calf wheel. They added a 
multiple-sheave crown block and a multiple-sheave 
traveling block. With the calf wheel and the blocks, 
they could pull many times more weight than they 
could with the bull wheel and its single crown block. 
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CABLE-TOOL RIG 


This calf-wheel arrangement was the forerunner of 
today’s rotary-rig draw works, crown block, and 
traveling block. 

@ Walking beam. The standard rig’s walking beam 
is still with us today. The walking beam of any pump- 
ing unit is only a modified version of that from the 
cable-drilling rig. Since the early standard rigs were 
often left on the wells to pump them, the walking 
beam that had raised and lowered the drilling bit got 
the job of raising and lowering the sucker rods. 

The standard-rig walking beam was driven by a 
crank and pitman just as on a modern pumping unit. 
For drilling, though, the walking beam worked off the 
crank on the band wheel. There was no clutch in the 
drive from engine to band wheel, but there had to be 
a way to disconnect the walking beam when drilling 
stopped to bail or pull tools. For this disconnect, the 
driller simply pulled a cotter pin and slipped the 
pitman off the band-wheel crank. 

@ Tongs and tool joints. To make and break the 
threaded connections between parts of the cable-drilling 
tools, a circle jack was used. This was simply a semi- 
circular gear rack which could be fastened to the 
rig floor. The end of a wrench would be fastened to 
a pinion which was jacked along the rack. With a 
second wrench fastened elsewhere to the derrick floor, 
the circle jack could put a lot of force on the joints. 

Compare the slow process of fitting the wrenches, 
putting them onto the jack, and jacking them to the 
high speed of modern tongs and automatic catheads. 

There’s another piece of modern rotary-drilling 
equipment that had its beginning on cable-tool rigs, 
and that is the tool joint. The typical string of tools 
for cable drilling had several parts including bit, 
sinker bars, and jars. These tools were solid and con- 
nected with threaded joints. Just as with early drill 
pipe, the early joints on cable tools had straight threads. 
But it soon occured to the drillers that they could make 
and break connections much faster with a tapered 
thread. So, the idea of the tool joint was born. It was 
much later that rotary drillers adapted the idea to 
drill pipe. 

e@ Brakes. In talking about bull wheels, it has 
been mentioned that they had a simple brake flange 
on one end. And most did. However, this wasn’t true 
for Drake’s rig. His bull wheel had no brake at all. 
Furthermore, it had no drive, even the crude bull-rope 
drive. It was hand-operated. Actually, Drake’s bull 
wheel was no more than a hand-operated windlass. 

To pull the tools out of the Drake well, the driller 
and his helpers would crank the bull wheel by hand. 
It was easy since the entire string of tools weighed 
only about 100 lb. To hold the tools suspended in the 
derrick, they would wedge a plank between the bull- 
wheel spokes and the legs of the derrick. 

When the first band brakes did make their appear- 
ance on early rigs, they were notorious for kicking 
back. It was dangerous to be standing over them when 
they kicked. The result could be a broken jaw, broken 
ribs, a fractured skull, or even death. Modern brakes 
have overcome this kicking by designing for an even 
force between the brake lining and the brake rim, 
completely around the flange 
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Rotary Tools... 


_..Early models were adapted from the 
familiar equipment of cable-tool drilling 


Since the early rotary drillers were former cable 
drillers, it isn’t surprising that a lot of the rotary 
equipment took features from cable-tool equipment. 
Following is the way that early rotary tools evolved 
and how they compare with today’s tools. 

@ Draw works. Early rotary drillers didn’t call 
their hoist the “draw works.” They called it the casing 
drum, for it was just like the drum used to handle the 
casing line on cable-tool rigs. Of course, the casing 
drum of the rotary was also used to handle the drill- 
stem. 


——A= 
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EARLY STEAM PUMP used in drilling was simple yet ade- 
quate for the job. Note the wooden skid mounting. 
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THE 1920 DRILLER operated a rig like this. Note star post 
(circled) used in making up joints. It had a ratchetlike 
arrangement so that it would flip over one point once the 
joint had been made up tight. 


Essentially, all parts of the early draw works were 
on two shafts. First was a countershaft driven by a 
chain from the drilling engine. This countershaft had 
a cathead on one or both ends and a sprocket and 
chain for driving the rotary. It also had a sprocket 
and chain driving down to the main drum shaft. 


THE MUD-SYSTEM LAYOUT for an early rotary rig had small 
mud pit and gravity return. 
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ONE OF FIRST steam engines for rotary rigs. This unit pro- 
vided necessary rig flexibility. 


Note that there was no clutch between the catheads 
and the engine. To stop the cathead, the driller had to 
stop the engine. When the catline fouled on the cat- 
head, there was often bad injury before the driller 
could stop the engine. To stop these injuries, safety 
catheads were designed and several companies sprang 
up to make them. Since “round trips” are major 
operations improvements in catheads, safety devices, 
and friction clutches have been big contributions. 

The main drum shaft carried only the drum for 
spooling the drilling line, brake flanges, and a jaw 
clutch. 

The two shafts ran in bearings bolted to two up- 
right wooden posts. At the bottom these posts at- 
tached to the mud sills. At the top they attached to the 
first girt of the derrick. At moving time the shafts were 
taken out of their bearings and the posts taken down. 

As wells went deeper and draw works needed more 
power, this dismantling became more of a problem. 
In rigging up, it was hard to line up the shafts in their 
bearings. It was hard to line up the sprockets between 
the shafts. The result was frequent bearing and chain 
failure. Besides, the wood posts would warp and 
crack, throwing everything out of line. 

The solution to these troubles was to unitize the 
draw works. The first such unitized model is credited 
to H. M. Harris, of Humble Oil & Refining. This 
draw works was tried out on a well in the Conroe, Tex., 
field in 1932. Since that time, of course, all manu- 
facturers have adopted the unitized design. 

@ Rotary table. At Corsicana, Tex., where the 
rotary first looked for oil, the first rotary table had a 
l-hp. drive. One horsepower because it was turned by 
one horse—the kind with four legs. Today’s motors and 
engines for independent rotary drives are often rated 
at more than 200 hp. 

On early rigs where the rotary was chain-driven 
off the draw works, there was no clutch for that drive 
in the draw works. The clutch was on the rotary itself. 
As a result, the rotary chain was running all the time 
that the drilling engine was running. As you'd expect, 
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EARLY ROTARY DRILLING in the Mid-Continent was typified 
by this rig working in the famous Three Sands field near 
Tonkawa, Okla., in 1921. 
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there were a lot of bad accidents when members of the 
crew got tangled up in the rotary chain. 

First attempt to prevent these accidents was to nail 
up a 2 by 8-in. board so that it lay between the upper 
and lower sides of the chain. Since the board was 
more easily seen than the chain, this helped keep the 
men out of the chain. The board had the added ad- 
vantage of keeping the tight and slack sides of the 
chain separated in case it was too loose. But the board 
wasn't enough and the chain guard we know today 
had to come to make the floor safe for the crew. 

Some of the very earliest experiments with rotary 
drilling used a square kelly identical in principle to 
that we use today. However, it was difficult and ex- 
pensive to make a reliable kelly long enough, so the 
early rig designers simply put a system of slips in the 
rotary so that they could turn a round piece of pipe. 














L — neat 








C-24 


IMPROVED DRAW WORKS made rotary drilling faster and 
easier. Earlier units were harder to operate, less flexible. 
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BLOWOUTS ON ROTARY WELLS occurred frequently in the 
early days. This rig was almost demolished. 


This type rotary was called the grip-ring drive and some 
were in use as late as the 1930’s. 

Of course, the drill string had to be lowered as the 
bit drilled and the grip ring was supposed to let the 
pipe drop through even as it turned. Yet, since the 
drive had slips in it, there was a tendency for the grip 
ring to make a groove along the pipe as it passed 
through the grip. This was especially true when an 
overenthusiastic roughneck tightened the grip ring too 
far. It was this grooving of the pipe that hastened the 
disappearance of the grip-ring drive. 

e@ Traveling blocks. As late as 1930, many of the 
traveling blocks used in rotary drilling had no guards. 
Since the derrick man often had to grab the lines to 
twist the blocks about, it was easy for him to get his 
fingers caught between the lines and the sheaves. In 
fact, there were so many accidents of this type that 
some oil states passed laws requiring guards on the 
blocks. Today, of course, all blocks are guarded and 
accidents with them are rare. 
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THIS ROTARY TABLE was used in early Gulf Coast drilling. 
It was simple, yet rugged and durable. 
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BLOWOUT PREVENTERS, properly designed and adequate 
for any kind of modern rotary drilling, provide safety. 


The early sheaves in the blocks were of cast iron. 
Their bronze bushings were lubricated by oil poured 
into a cup. After about 1920, roller bearings were put 
on the sheaves and pressure lubrication systems in- 
stalled. Steel, of course, has long since taken the place 
of cast iron. 

@ Bits. When the first rotary drillers looked for 
a bit, they simply used the cable-tool bit. These wedge- 
shaped spudding bits became the drag bits that were 
commonly used in soft formations as late as 1940. 

The simplest drag bit was the fishtail with only 
two cutting edges. These dulled quickly so early drillers 
tried making bits with three and four cutting edges. 
This didn’t help much until, in the early 1920’s, some- 
one tried putting tungsten carbide and other hard 
materials on the cutting edges. After that, the drag 
bit was a contender in both hard and soft formation 
drilling. 

The drag bits with their gouging action on the 
bottom of the hole put a lot of torque and shock onto 























MUD-RETURN OUTLETS such as this were used in the early 
days of rotary drilling. 














TWO-DISK BITS showing rebuilt disks with hard facing. This 
design gives self-sharpening action 


the drill string. It was especially bad when too much 
weight was run on the bit or when drilling a big hole 
with small pipe. The resulting pipe failures were one 


of the things that made the smooth action of a rolling- 
cutter bit attractive. 

One of the first types of rolling-cutter bits was the 
disk bit which worked like a disk plow. When it was 
first brought out, the disk bit was an improvement over 
the drag bit for many areas and it was popular in 


those areas. It eventually proved too slow and too 


THE JET BIT is used for drilling in hard rock formations. Jet 
ting action helps remove cuttings 
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DIAMOND-CORE BITS are checked with ring gage after use. 
The well on which these were used went to 20,522 ft. 


fragile for deep-well drilling and hasn’t been commonly 
used for a generation. 

he first rolling-cutter rock bit as we know it ap- 
peared in 1909. And, over the next 20 years, there 
was steady improvement in it. It was this improved 
rock bit that enabled the rotary for the first time to 
drill faster than the cable-tool rig in hard-rock country. 
Cable tools swing over prominently to “tailing in” 
operations. 


Early core bits weren't really bits at all. The core 


BIT RESEARCH—tTesting rock bits under loads as high 
1,000 Ib. and rotational speeds up to 400 r.p.m. 





AIR DRILLING is used in certain formations in many parts 
of the country. Compressors supply the necessary air. 


was taken by cutting teeth on the bottom of a piece of 
large-diameter pipe that would serve as the core barrel. 
So that the core “bit” would make hole, the driller threw 
chilled shot down the hole. The end of the core barrel 
rolling around on the shot abraded away the formation 
so that a core was cut. 

When it came time to pull the core, there was a 
problem. The core barrel had no core catcher. As a 
result, the driller threw a piece of junk down the drill 
string. This was to wedge between core and core barrel 
so that the driller could pull out the core with the core 
barrel. If this failed, the driller often used an overshot 
in the attempt to catch the core. 

Not many drillers of today want junk in their wells. 
And operators want to make certain they get more 
core than they could with an overshot. So, the later 
systems using diamond core heads and wire-line- 
retrievable core barrels weren't long in displacing the 
haphazard older methods. 

Certainly the rotary rock bit did a lot to advance 
the rotary system—and everyone in the drilling 
fraternity appreciates the important part the rotary has 
played in the development of the oil industry. It is 
interesting that in the very first years of rotary bits, on 
December 14, 1910, E. C. Lufkin, vice president of 
The Texas Co., wrote to J. S. Cullinan, president of 
The Texas Co., concerning the use of rock bits, as 
follows: 

“These bits are intended for use only in connection 
with the rotary drilling process and are much superior 
to anything heretofore used for this purpose. 

“Among the advantages of these bits may be men- 
tioned: 

“1. More rapid drilling through rock formation 
when encountered. 

“2. Ability to drill to greater depths than with any 
other apparatus. 

“3. Ability to finish a well with a hole at the bottom 
more nearly the same diameter as the hole at the top 
than by any other method. 

“4. Smaller number of strings of casing are neces- 
sary. 

“5. Less deterioration of the drill pipe because of 
the freedom from undue strains and vibration. 

“6. More rapid drilling of wells because of the less 
frequent necessity for removing the drill pipe and 
bits for sharpening or changing of the bits.” 

@ Drill collars. Just as the name implies, the drill 
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DRILLER’S CONSOLE for modern deep drilling rig. All drill- 
ing operations are controlled from this point. 


collar started out as a collar and nothing more. It was 
simply a double-box sub used to connect the bit to the 
first joint of drill pipe. When the first joint of pipe 
began to fail too often, drillers substituted a few 
joints of hydraulic pipe—a heavier-wall pipe of the 
same type steel. The hydraulic pipe was better, but 
still twisted off regularly. 

In crooked-hole country, even the hydraulic pipe 
wasn't enough to keep the hole from wandering all 
over the lease. So, going back to the sinker-bar idea of 
the cable drillers, the rotary drillers made their drill 
collar a few feet longer and cut it out of heavy steel bar 
stock. The long and heavier drill collar worked so well, 
it kept growing. Today in hard-rock country the drill 
collars will often be within % in. of the diameter 
of the hole and there may be as many as 20 or 22 
of them. 


OFFSHORE DRILLING in the Gulf of Mexico accounts for a 
great deal of the current activity in the United States. 
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F ishing Tools. .. they keep pulling bigger 


chestnuts from hotter fires 


In oil-well drilling’s first century, pipe, mud, and drill- 
ing practices have steadily improved; these improve- 
ments prevented a lot of fishing jobs. On the other 
hand, wells have gone steadily deeper; deeper drilling 
brought more fishing jobs and complicated those that 
arose. 

It has put fishing-tool makers in the position of the 
fireman who has to build better and better fire-fighting 
equipment to quench bigger and bigger fires. 


First: jars, overshots, spears . . . Cable-tool drillers of 
Drake's time developed link-type jars to keep the 
bit free of bottom by giving it an upward blow. Good 
not only for drilling, the jars proved a help in knocking 
free any fish lost in the hole. Our first fishing tool, the 
jars remained essentially the same for another 50 years. 

First device for catching hold of a fish was a long 
“socket” which contained a set of “dogs.” These would 
pass downward over the fish but would catch on any 
connection when raised. These worked well in shallow 
holes where the strings of tools were short but when 
wells were deeper the sockets or overshots had to trade 
the dogs for slips. The slips catch on the body of the 
fish, not merely on connections. 

Early spears for catching casing which had parted 
in the cable-tool holes also used dogs. Later on the 
drillers tried die collars and tapered taps which they 
ran on sucker rods or on tubing. All these tools have 
steadily been improved and are still in use. 


A FISHING JOB can be successful, and still exact a big and 
expensive toll in tools or equipment. 


Especially for rotaries . . . Developed for cable-tool 
work, the early fishing tools didn’t take advantage of 
the powers of rotation and circulation. Moreover, some 
of the tools often pulled apart before the fish came 
loose; none were releasable from the fish. As drilling 
gradually turned to the rotary method around 40 years 
back, the first overshots were developed which would 
release and which would allow mud to circulate through 
the fish. These tools were stronger than the remainder 
of the string and could impart torque. 

Early rotary jars, which work much like link jars, 
where joined by torque jars in the middle 1920's. Later 
on, spring-loaded jars appeared and within the last 10 
years hydraulic jars and nitrogen jars have been used. 
The improved overshots and jars recover many fish 
impossible to pull before. 


Outside and in . . . Years ago, if you couldn't pull 
the fish in one piece, you had to try to back off the 
connections, unscrewing the fish into pieces. The 
difficulty was that the fishing string itself often backed 
off, and the problem was multiplied by every increase 
in well depth. First remedy was the outside cutters run 
on wash pipe which appeared about 1920. About 10 
years later, size of drill pipe had increased until small- 
diameter cutting strings could be run inside it. These 
tools removed the necessity for haphazard backing off. 

Two developments of modern times have made 
washing over even surer. These are the free-point 
indicator which shows the exact depth at which a fish 
is stuck and the string shot which enables backing off 
the fish at an exact point. The two together make 
it possible to recover all free pipe in one piece. 

No longer is it necessary to trip the pipe after 
washing over in order to pull the freed pipe; washover- 
backoff connectors make it possible to pull the freed 
pipe out with the washover pipe. And, washover drill- 
collar spears catch stuck drill-collar strings so that 
they do not fall to the bottom of the hole when freed by 
washing over. 


More tools coming . . . Wells are still getting deeper 
with each passing year, and new fishing tools are de- 
veloped to meet the greater needs. An example are the 
clustered-carbide cutting tools, mills, and rotary shoes. 
These tools, though developed less than 4 years back, 
have set records for speed and effectiveness. Chemical 
cutters, also new, have speeded inside cuts since they 
are run on wire line. 

Junk baskets were developed early to remove small 
odd-shaped objects from the hole. These have been 
improved and have been joined by powerful magnets 
and explosive charges. 
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Coring and 


Sampling 
...{nformation on what's down there 


In the beginning, well samples and cores had but one 
purpose—to locate oil. As time and_ technology 
marched on, cores and samples took on a second and 
possibly more important function—to serve as a source 
of facts about the reservoir and its contents. 

The growing importance of this reservoir informa- 
tion has brought new versatility and certainty of opera- 
tion to our coring and sampling tools. 


Spudding samples and cores . . . Cable-tool drillers 
claimed a big advantage since they took formation 
samples each time they ran their bailer. And, that was 
every few inches. True, the samples were small and 
served for little more than correlation with nearby wells. 
But, they weren’t needed badly to pinpoint oil sands 
since a good oil zone would flow immediately it was 
drilled. Still, the samples did help locate a few oil 
zones which were too tight to flow but which could be 
nitroglycerin shot for production. 

The early cable toolers actually took some cores. 
They used a sharp, hollow-pointed tool which they 
dropped repeatedly on the bottom of the hole. Plugs 
of the formation were jammed into the hollow center. 

Rotary drillers at the first of this century found 
themselves handicapped by holes filled with mud. It 
prevented a lot of good oil zones from flowing so that 
they were overlooked completely. Ditch samples 
weren't enough to locate oil zones, so the rotary drillers 
began trying to take cores with the old spudding-type 
tool. But this wasn’t at all satisfactory and they had to 
find other ways to bring the bottom of the hole to the 
surface. 


Early core bits . . . The first rotary core bits were 
made by cutting teeth in the end of a plain piece of 
pipe. When this homemade bit had cut a core, the 
driller speeded up his rotary and put all the pipe weight 
on the bit; this folded over the bit teeth so that they 
held the core inside. 

In soft formations, an auger-type bit was tried. It 
scraped pieces of rock from the bottom. Another soft- 
formation bit was made by attaching a short core tube 
to the center of a fishtail bit. This general method con- 
tinued in use even after modern core barrels replaced 
the short core barrel of old. 

The forerunner of the diamond-core bits of today 
was the “shot drill” which didn’t use a bit at all; the 
pipe was run plain ended. Drilling was made possible 
by dropping chilled shot down the drill pipe. The 
shot, rolling around under the plain-end pipe, cut the 
formation and took a core, 
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CORES ARE LIKE X-RAYS, in that they tell the driller what he 
is encountering with the drill bit. 


Getting off bottom . .. Another handicap with the 
old tools was that they could not take a core any- 
where but on the bottom of the hole. The first tool 
for sampling the walls of the hole came in the middle 
1930's. It ran on the drill pipe and used pump pressure 
and weight of the pipe to force short, hollow-pointed 
samplers into the hole walls. 

Unfortunately, with this tool, you had to make a 
separate trip with the drill pipe for each set of samples. 
However, it was the forerunner of the modern wire-line 
sidewall sampler which takes many specimens over 
long intervals of the hole. 


Big cores still needed . .. In the last 30 years, 
secondary recovery, proration, and spacing laws have 
made reservoir control and cores more important than 
ever. And, hard-rock cores, always difficult, became 
easier to get; rolling-cutter core bits and diamond bits 
were responsible. These tools have continued to im- 
prove and are most widely used types of today. 

The development of swivel-type core barrels in 
the middle 1930's increased core recovery. These 
protected the core from the pounding, grinding action 
of the main rotating core barrel. At about the same 
time, the wire-line-retrievable core barrel came into 
use, adding further speed to the coring operation. 
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OPEN-CAB FOUR-WHEEL-DRIVE cementing trucks used during the twenties. Jet mixer shown in left foreground. Man 


in white suit: Erle P. Halliburton. 


Cementing and Perforating 


The one was first tried in 1903 — the other in 1932 


Controlling water formations was one of the first 
problems encountered in the drilling of oil and gas 
wells. Operators first attempted to shut off top water 
with a tight casing seat. This was done by setting the 
pipe on a hard formation, or a reduced hole was 
drilled and the cuttings left to “mud in” the casing 
string. The methods were far from successful. 

First use of a cement and water slurry for shutting 
off water and separating producing zones was in 1903 
in Lompoc field of California. Operators were having 
difficulty with water just above the oil sand. Frank 
Hill, Union Oil Co., used dump bailers to place 50 
sacks of cement in one well. Casing then was lowered to 
bottom and after a 28-day wait the plug was drilled 
out. No further trouble with water was had in drilling 
to pay zone. 

With cementing accepted by West Coast operators 
as a valuable tool, and pumping established as the most 
practical way to move the slurry, the process soon found 
other uses. These included the support of longer casing 
strings in deeper wells, helping prevent blowouts, and 
protecting the casing against corrosive well fluids. What 
was needed, however, was more control in placing the 
cement. 

The answer was the two-plug process, patented in 
1911 by Perkins and Double. The column of slurry 
was preceded by a bottom plug and followed by a top 
plug. The former displaced fluid in the casing and 
prevented mingling between the slurry and well fluid. 
When it reached the casing shoe it ruptured and the 
slurry entered the annulus. 

The top plug followed the slurry down the well. 
Usually a 3 to 5-ft.-long spacing timber was used to 
stop the upper plug above the bottom of the pipe. 
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When the plug bottomed, the increase in pressure 
stopped the steam pump. 

This method was first used on March 15, 1910, 
at a well near Taft, Calif. On that same day just 
a few miles away, the famous Lakeview gusher blew 
out and flowed an estimated 75,000 bbl. of oil daily. 

Two very early-day developments also occurred in 
San Joaquin Valley. R. C. Baker, founder of Baker 
Oil Tool Co., in 1912 invented the cement retainer 
to pack off the casing and tubing when pumping 
cement through tubing. A year later he also introduced 
the cement plug for use where cementing was done 
with a dump bailer. Halliburton introduced the 
first high-pressure-retrievable cementer in 1938-39. 

A drillable cast-iron plug screwed into the steel 
casing shoe was used as a “float plug” as early as 
1917. But because of its design it did not provide 
appreciable floating of the casing weight. In 1922 a 
workable float shoe was designed, and about 2 years 
later the float collar came on the market. In 1927, 
for the first time, the cast-iron-type plug was replaced 
with one made of cement. 


Mid-Continent work .. . All early uses were developed 
in California. Cementing with the two-plug method 
was introduced in the Mid-Continent in 1919 by Erle 
Halliburton, who 3 years before had been employed 
by Perkins. Exactly 30 years after the first well was 
cemented by the two-plug method, Halliburton ac- 
quired Perkins Oil Well Cementing Co. 

First cementing efforts in the Mid-Continent were 
in Burkburnett field of North Texas. There was no 
appreciable demand, however, until after a 1920 blow- 
out of a W. G. Skelly well in Hewitt field of southern 
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FIRST GUN-PERFORATED well, performed December 12, 
1932. The industry has expanded tremendously in the 
next quarter century, and into jet perforating. 


Oklahoma. The well was successfully killed with 250 
sacks of cement. 

This was the first recorded instance where casing 
was intentionally cemented off bottom. When the well 
was completed as a good producer, a new practice was 
established. In the next few months some 60 wells were 
cemented with the casing hanging 20 ft. or more 
off bottom. 

One improvement particularly needed was a way to 
mix cement and water faster . . . the usual tank-and-hoe 
method was too slow. The answer was the jet mixer, 
patented by Halliburton in 1922. There also was need 
for a means of determining the location of the cement 
column during a job. First device used was a weighted 
clothesline run through a rebuilt cable-tool oil saver. 
This evolved into the power-driven wire-line model, 
equipped with a measuring wheel and counter, that is 
now standard equipment on today’s rotary rigs. 


Perforating . . . As did most oil-field practices, use of 
perforated casing and liners started many years ago. 
In the earlier days it was common practice to run 
casing through the oil sand and then a mechanical 
perforator was used to punch holes through the pipe. 
As early as 1914, screen and preperforated pipe was 
used. 

Until the earlier thirties, shop-perforated pipe was 
by far the most used. The perforations were either 
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slotted or circular. The holes often were covered with 
so-called button screen or a wire-wrapped screen. 

Gun perforating, in which sharp-nosed steel bullets 
are used, was practiced in water wells as early as 1903. 
First successful oil-well job was in December 1932, 
performed by Lane-Wells Co. on a Union Oil Co. well 
in Montebello field of California. This opened the 
door for several new or improved techniques: selective 
completions, plug-back operations, and perforating 
prior to cementing or acidizing. 

The original gun perforator was designed to fire 
each bullet electrically and individually. This permitted 
maximum control and selectivity. Later developments 
included the introduction of a simultaneously fired 
gun which came into wide use because of the number 
of shots which can be fired in a single run. 

Special-purpose guns also were developed for 
running inside tubing, and for perforating drill pipe to 
establish circulation as an aid in freeing stuck pipe. 
Also developed was a high-temperature powder and 
technique which permitted perforating at temperatures 
up to 340° F. 


Enter the shaped charge . . . In 1948, at the time when 
more and more emphasis was being placed on penetra- 
tion, the now-familiar shaped charge made its appear- 
ance. Acceptance of jet perforating by the industry was 
both immediate and widespread. 

To gain a better understanding of the abilities and 
limitations of this new perforator, a whole new series 
of comparative laboratory and field tests were made 


by both oil and service companies. 
PERKINS oil-well cementing patent (U. S. No. 1011484) 
granted in 1911. It was basic for many years. 
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A. A. PERKINS & E. DOUBLE 
METHOD OF CEMENTING O1L WELLS 
APPLICATION FILED OCT 87. 1908 


1,011,484. Patented Dec. 12, 1911 
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Well Completions _ 


_ Many arts and skills are 


called into play when it comes 
time to bring in a well 


Since the first rotary drilled holes in Spindletop in 
1901 the importance of drilling fluid has increased 
with the years. Basically the drilling fluid performs 
several functions: 

1. Lubricates the bit. 

2. Counteracts the formation pressures and pre- 
vents blowouts. 

3. Removes the drill cuttings from the bottom of 
the hole. 

4. Helps preserve the well bore by forming a mud 
cake. 

Initially the primary purpose of the drilling mud 
was to permit drilling through unconsolidated sands 
and shales at Spindletop. These caved badly and pre- 
vented the use of cable tools. With the success at 
Spindletop, rotary drilling and mud drilling progressed 
rapidly, particularly in California. The first rotary 
drilling was confined to soft formations, but with the 


SHOOTING was not a popular profession in the early days 
because of the dangers in transporting and handling the 
nitroglycerin. Well shooting was one of the first means of 
artificial stimulation. 


advent of hard-rock bits, the rotary method and 
drilling mud became almost universal. 

Today mud engineering has become a science, 
and few operators embark upon a drilling program 
without first designing a carefully tailored mud system 
for the problem at hand. Swelling clays can com- 
pletely block off a producing zone. Heaving shales 
may cause costly fishing jobs. Salt in many areas, 
such as the Williston basin, can later flow into the 
well bore and collapse casing, completely ruining a 
$200,000 well. 

But mud engineers have licked all these problems. 
Many they can anticipate in advance and completely 
eliminate. High-pressure zones in South Louisiana have 
long been a bugaboo to the drilling contractor, but 
with the advent of the mud engineer, these blowouts 
have been reduced to a minimum. Today major oil 
companies conduct mud research and seldom com- 
mence a wildcat without first assigning a mud engineer 
to the well. The small independent operator relies on 
the innumerable service companies and consultants 
who will handle the job for him. In most instances the 
mud companies will provide invaluable engineering 
advice free. 

Even completing wells often falls to the mud engi- 
neer. Experience has shown that many drilling fluids 
can seriously damage the producing zone and a good 
mud program can be the difference between a producer 
and a dry hole. Low-water-loss muds, oil-base muds, 
oil-emulsion muds, all have their uses in today’s highly 
complex oil industry, and the mud engineer is con- 
stantly striving to improve his product and get more 
oil out of the ground. 


Coring and analyzing . . . What is the producing zone? 
How much oil can I hope to recover under normal 
primary methods? Will the zone respond to secondary 
recovery? How much is the property worth? 

Detailed core analyses help answer all these ques- 
tions. Today no new field is developed without a 
carefully designed coring program during the initial 
stages. Very few water-flood projects are instituted 
without a coring program that will fully evaluate the 
field’s flood potential. Coring has graduated from a 
rather haphazard method of checking a pay zone to a 
detailed science. 

Many companies today provide coring services for 
the oil industry. Now the usual procedure is to cut a 
sample of the pay zone; these cores may be as much 
as 50 ft. long. When the core is brought to the 
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REAMING or enlarging the well bore is done now with rotary tools, but in the early twentieth century it was accomplished 


with cable tools using these reamers. 


surface, it is carefully checked by the geologists and 
engineers. Samples are taken every foot, carefully 
packed in cans, and immediately rushed to the core 
laboratory for analysis. The core labs can inform the 
operator where to set casing; they can spot the gas-oil 
contact or the oil-water contact. These service com- 
panies will advise the operator on completion methods 
and how to set up a successful water flood. In many 
instances banks will even lend money on core data. 
The net result has been a flourishing and integral part 
of the oil business that will provide core analyses at 
a moment’s notice. 


Testing . . . Testing dates back to the early Pennsyl- 
vanian oil fields. Operators quickly devised methods 
for evaluating the pay zones. At first it was a simple 
matter to check the cable-tool holes for possible shows 
of oil. You could simply bail the hole dry and de- 
termine if oil was entering at the bottom of the hole. 


However, with the advent of the rotary drilling 
method, testing a pay zone became more of a problem. 
This was very largely solved through the development 
of drill-stem testing. 

In the drill-stem-test technique, the weight of the 
overlying mud column is released from the pay zone 
and the zone is allowed to flow into a testing tool. 
Drill-stem testing is both an art and a science, and 
several service companies provide the necessary ex- 
perience and tools to help the operator evaluate his 
well. If conditions permit, operators check every pos- 
sible pay zone on a wildcat with a drill-stem test. 
This is probably the best method of evaluating the 
zone short of setting pipe. The drill-stem test tells 
the operator: 

1. The fluid content of the zone tested. 

2. The flow pressures of the zone tested. 

3. The bottom-hole pressure. 

4. The productive possibilities of the zone. 

These data can mean the difference between a new 
oil field and a dry hole, and oil companies lean very 
heavily on the service companies to provide the neces- 
sary tools and results. 
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Logging . . . Logging dates back to the 1870’s when 
John Carll prepared the first known sample log of a 
cable-tool hole. In spite of this geologist’s first efforts, 
most of the early logging fell to the driller and his 
assistants. During drilling operations the driller re- 
corded and tabulated the zones penetrated. Frequently, 
however, the driller’s “picks” were unreliable and the 
man lacked the necessary technical knowledge to recog- 
nize subsurface geological conditions. 

In areas such as Pennsylvania and the Mid-Conti- 
nent, the geology was fairly simple. Drillers could 
easily recognize the formations encountered and had 
little difficulty in spotting the pay zone. But as oil 
became harder to find, wells became deeper and the 
geology became increasingly complex. Drillers were 
unable to recognize and interpret rapid changes in 
lithology and finally the subsurface geologist came 
into the picture. 

The geologist’s role has steadily increased during 
the years. No wildcat today is drilled without a well- 
site geologist and nearly all field wells are carefully 
logged. The well-site geologist carefully examines the 
bottom-hole samples and works up a sample log. This 
is a pictorial representation of the different formations 
encountered during the drilling operations. This can 
be compared with similar logs in the area, and it is 
possible to determine the structural position of the 
well in question. 

But sample logs do not tell the whole story. Rapid 
changes in lithology not only fool the driller but they 
can also befuddle the well-site geologist. Today there 
are many other logging methods used to identify what 
lies underground. 

Probably the most common is the electric log. 
This was first developed in France by two brothers, 
C. and M. Schlumberger. Their first successes were 
in the Pechelbron field in France in 1925. Shortly 
thereafter, electrical logging was used extensively in 
the USSR and later in Romania and South America. 
The method was first introduced in the United States 
in the early 1930’s and now nearly every well drilled 
has some form of electric log run in the borehole. 
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“WILD MARY,” fabulous blowout at Oklahoma City, heralded the start of a new era in conservation and better comple- 


tion practices 


The electric log has come a long way since Pechelbron. 
The geologist leans very heavily upon it to identify 
the zones penetrated. Engineers can carefully analyze 
the electric log to determine fluid content, possible 
productive zones, where to set casing, spot the oil- 
water contact, etc. The electric-logging business has 
expanded rapidly into a multimillion-dollar service pro- 
vided to oil operators. 

Initially the electric log was the only type available. 
However, today there are almost as many different 
types of logs as there are service companies to run 
them. Experience has shown that each new area has 
its peculiar probiems, and these require special types 
of logs. Within recent years the radioactivity logs have 
increased in importance. These are particularly valu- 
able since they can be run in old holes that have casing 
in the ground. In addition to these types of logs, there 
are temperature surveys that are particularly valuable 
to check cement jobs. 

Electric logging has become a science in today’s 
petroleum industry. Men devote their lives to the study 
and analysis of electric logs. Now the electric log 
is as important to the oil operator as the rotary rig 
that drills the well. 


Cementing . . . Water has long plagued oil producers, 
and in the early days many wells had to be abandoned 
because the company could not shut off the water 
successfully. The first operators would run casing to 
the top of the pay zone and simply “hang the pipe” 
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Today gushers are a rarity and blowouts are dwindling in number. 


on a ledge. Water from zones above the producing 
formation could quickly drown the oil well. On top 
of that, it was often difficult to shut off water from 
below. Operators resorted to many tricks to exclude 
water from the oil wells, but the most satisfactory ever 
devised has been cementing. 

Portland cement mixed neat (without sand) is 
usually employed. At first the liquid cement was 
lowered in bailers and dumped in the bottom of the 
hole. Later cement was pumped through tubing to 
the bottom of the well. Now cement is pumped directly 
into the casing to the bottom of the hole. The combi- 
nation of cement and casing usually will effectively 
shut off any water. Subsequently the operator drills 
through the cement and exposes the pay zone below 
the pipe, or he may perforate through the casing and 
cement to get the oil. 

Nowadays cementing is a highly specialized oper- 
ation, and the service companies provide experts and 
equipment to perform this task. Often the service 
companies are called upon to “kill” wild wells that 
have blown out. 

All wells today have at least one string of casing 
cemented in the hole, and more often than not there 
are two strings of casing. In the early days, service 
companies used bagged cement, and it was a man- 
killing job to set a long string of casing. Today bulk 
cement is used, and what was once a laborious task 
has now become a mechanized procedure. Equipment 
is available that can inject several thousand sacks of 
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MUD ENGINEERING and improved drilling techniques have nearly eliminated this hazard. In this blowout, the gas well 
cratered and swallowed up the rig. Operator was forced to drill a directional well to kill the wild well. 


cement to the bottom of the hole in a matter of minutes. 

Service companies are continually striving to im- 
prove their product. Each year sees new advances in 
cementing technology. The net result is a more effi- 
cient and a safer operation at the wellhead and of 
course more oil for the producer. 


Perforating . . . The advent of cementing brought new 
problems to the oil producer. Once the casing was 
cemented in the ground, how could the oil be produced? 

Perforating the oil string was the answer. At first 
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operators used various types of knife perforators. 
The tool was lowered into the well bore and a spring 
activated the cutting tool. This tool or knife punched 
a hole in the casing opposite the producing zone. 
Today, however, perforating is accomplished by 
either a bullet or a jet shot. The gun is lowered into 
the hole and the bullet or jet is fired opposite the 
producing interval. These are much more satisfactory 
than the early knives. It is possible to penetrate several 
strings of casing and open the producing zone. 
Perforating is usually handled by a service com- 


FRACTURING completely revolutionized both exploration thinking and completion methods between 1952 and 1957. 
impact on the oil industry followed the same pattern as acidizing in the early thirties. 
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pany, and more often than not the service company 
will run electric logs prior to perforating. With these 
electric logs or radioactivity logs, the operator can 
spot his pay zone and determine what interval he de- 
sires perforated. Once this is determined it is a simple 
matter to open the pay zone for production. 


Shooting . . . High explosives were the first artificial 
stimulants to increase oil production. Surprisingly 
enough there is no record as to who first torpedoed 
a well, but in 1865 Roberts Torpedo Co. procured a 
patent covering shooting. At first gunpowder was 
used, but this was quickly supplanted by nitroglycerin. 
Shooting stimulates production by causing fractures in 
the pay zone, but it was also used in the early days 
for straightening crooked holes, sidetracking pipe, and 
for freeing frozen strings of casing or drill pipe. Today 
the principal use of shooting is to extinguish a well 
fire or, in some of the older low-pressure areas, to 
stimulate production. 


Acidizing . . . The first efforts to increase limestone 
production occurred in 1929. At that time a major 
oil company injected a quantity of hydrochloric acid 
under pressure into a well in Kentucky. The produc- 
tion was increased substantially, but because of a 
desire for anonymity on the part of the oil company, 
few facts are available concerning this very important 
first. Surprisingly enough, no immediate effort was 
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made to follow up results and the method lay dormant. 

Beginning in 1932, acid tests were run in Michigan, 
and two independent operators, C. K. West and P. W. 
Pitzer, injected a dilute hydrochloric acid into several 
of their wells in Breckenridge field. 

Dow Chemical Co. and Dowell Incorporated de- 
veloped and patented an acid inhibitor and very early 
were at work acidizing in Michigan, Oklahoma, Kansas, 
and other areas. 

The process was so simple and the results so un- 
believable that acidizing caught on immediately. How- 
ever, the new technique was not without its headaches. 
Equipment for storing, transporting, and pumping large 
volumes of acid had to be designed. The sudden de- 
mand for hydrochloric acid created a shortage in this 
product. It soon became apparent that all oil and gas 
wells are not alike. New techniques for acidizing had 
to be devised. Today there are many different types 
of acid solutions for treating problem wells. 

At first an average treatment consisted of 1,000 
to 2,000 gal. of acid. Today a 25,000-gal. treatment 
is commonplace, and sometimes treatments of 50,000 
gal. are used. Acid fracturing is popular in many areas 
today. 

Basically, acidizing is a simple chemical process. 
Hydrochloric acid combines with the limestone to form 
a soluble salt (calcium chloride), carbon dioxide, and 
water. However, there is the danger of forming oil 
emulsions or other types of emulsions that would com- 
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pletely seal off the pay zone during the acidizing. 
Service companies and oil companies alike continually 
strive to improve treatments and to increase the ulti- 
mate recovery from the wells treated. 


Fracturing . . . Fracturing was a natural offshoot from 
acidizing, though it took nearly 20 years to perfect the 
process. During the early 1930’s many operators 
recognized that acid treatments actually were fractur- 
ing the producing zone and the fractures accounted in 
part for the increased production. However it re- 
mained for Pan American Petroleum Corp. to perfect 
the fracturing technique. 

This, too, is such a simple process that in retrospect 
we wonder why it was not patented prior to Spindletop. 
A mixture of sand and oil is forced back into the pro- 
ducing formation causing fractures to develop. The 
sand acts as a propping agent and prevents the frac- 
tures from closing when the pressure is released. The 
result is a commercial oil well in many instances. The 
technique is particularly effective in tight or shaly 
sandstones, but acid fracturing, too. is now in common 
use. 

Fracturing has caught on to such an extent that 
today approximately 80% of all wells completed in 
the United States are fractured prior to completion. 
At one time the number of treatments was running 
over 4,000 per month. The technique has been used 
successfully in both new and old wells. Fracturing 
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has been largely responsible for the upsurge in drilling 
in many old areas in recent years such as Illinois, 
Kansas, and Oklahoma. 

During the period 1952-1956 fracturing had a 
tremendous effect upon exploration, completely re- 
versing the normal trend toward deeper drilling. In 
this period both independent operators and major 
companies concentrated on the older producing areas 
to find new oil reserves. Today fracturing plays a 
major role in the completion techniques used by oil 
companies. However, they are applying the technique 
more judiciously to increase production in the never- 
ending search for new oil reserves. 


Permanent completions . . . In recent years, oil pro- 
ducers have turned to permanent-type completions to 
reduce the cost of well workovers. Once the casing 
is cemented in the hole all subsequent workovers are 
handled by wire-line operations. The result is a sub- 
stantial cost advantage, and operators have successfully 
worked over both singly and dually completed wells. 

In most instances workovers are handled through 
the tubing, and the trend is toward more and more 
permanent-type completions. Since the workovers are 
done by wire-line tools, there is no costly rig setup, 
and the expense of the workover job is held to a 
minimum. Service companies have devised all kinds 
of wire-line tools that can handle just about any type 
job for’ well servicing. 








Here on these pages are 14 drilling rigs which tell a 
story. As we look from one rig to another, we see 
that each is drastically different and greatly improved 
over the rig which preceded it. While each rig is 
indigenous to its own time and need, any one of them 
is merely a chapter in the over-all story. 


1. DRAKE’S RIG is first upon the scene. We see 
it as a crude, shacklike board structure similar to the 
brine-well rigs of the day. No thought was given to mov- 
ing the rig after the well was completed; only the boiler 
and steam engine could be salvaged. During the next 
40 years, the Pennsylvania oil fields boomed and the 
rigs used were little modified from that pioneered by 
Drake. 


2. LUCAS’S RIG was the answer to Gulf Coast 
drilling. While it wasn’t the first rotary rig, it did push 
rotary drilling toward the importance it has today. The 
wooden derrick stood on log sills and was not meant 
to be salvaged. Lucas’s rig was the pattern for rotary 
rigs of the next 20 years, yet these rotaries had to take 
second place to cable tools in most areas. 


3. CABLE-TOOL RIGS drilled as many as 85% 
of all U.S. wells as late as 1920. And, they were being 
improved all the while. Cable toolers adopted steel- 
wire line instead of their manila rope; the wire line was 
stronger, lasted longer, and cut operating costs. Almost 
all repair work was done by the rig crew at the well. 
Except for the boiler and engine, most rig equipment 
could be fixed with hammer, nails, and boards. Drill- 
ing bits and other tools were dressed on a forge at the 
rig. Most of the time, the rig was left on a completed 
well to pump out the oil, 
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4. SPUDDERS brought portability to the drilling 
rig for the first time. These “drilling machines” were 
mounted on big iron wheels and driven by steam 
boilers, also mounted on wheels. Later on, internal- 
combustion engines were tried on the spudders and 
they were skid-mounted. Little about them had to be 
dismantled for moving. 


5. PRE-WORLD WAR II ROTARIES owed a lot 
of their faster drilling rates to improvements in bits, 
pipe, and muds. The rigs themselves were still difficult 
to move; gas, gasoline, and diesel engines still weren't 
good enough to replace the bulky steam equipment. 
Many derricks were still made of wood but steel der- 
ricks had gradually taken over by the middle 1930's. 
Just before 1930, the rigs had been put on steel sub- 
structures for the first time. Rotary rigs made their 
first big move toward portability in 1932. 


A Look at Today’s Rig 


With 100 years of development behind it, 1959's 
drilling rig has acquired a lot of wonderful features. 
Where controls on yesterday’s rig were all operated by 
hand, today’s rig has air controls that give the driller 
finger-tip control of all equipment, however far away. 
These controls and power tongs, power slips, automatic 
catheads, and the like have taken much of the back- 
breaking labor out of drilling. 
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Evolution 


6. SHOT-HOLE RIGS have their roots in the 
wagon-mounted core drills of 40 years ago. These early 
core drills brought the gasoline-engine drive to drilling 
rigs for the first time. Improved trucks of the 1920's 
made it possible to mount the drills on the backs of the 
trucks and drive them off the truck engine. And, when 
seismographs became popular later, it was natural to 
adapt the core drills to drilling shot holes. 


7. SLIM-HOLE RIGS are one answer to deeper 
drilling with truck-trailer rigs. In a slim hole, the weight 
of drill pipe and casing strings is less than it would be 
with a conventional size hole. As a result, a smaller rig 
can be used. 


8. TRUCK RIGS first appeared for well servicing 
and workover. Since these rigs needed all items of 
rotary-drilling equipment, they were soon drilling old 
wells deeper and, later, drilling new wells. For shallow 
drilling, these rigs can be small enough to be largely 
contained on a single tandem truck trailer. For deeper 
work, two trailers are often used—one holding draw 
works and engines; and the second the portable mast. 


9. 5,000 TO 10,000-FT. RIGS, because of their 
size, are usually designed for skid mounting. However, 
they retain the portable masts of the wheel-mounted 
units. Equipment is grouped so that there will be the 
fewest possible number of highway-limit packages. 


PETROLEUM PANORAMA, 1859—1959 


i 
uN 
bn 
AY 

way 

& N 4! Panel 


f 

LY 

imi 
ii. eine 


rs Tes “i 
Kz EKA T | ils 
", | Ze KS ee 


Sia /7 7 
Sa ‘ae 


name Pit | 


v4 


Added power for deeper drilling comes from com- 
pounding two or more engines. 


10. OFFSHORE DRILLING RIGS are without 
exception designed for extremely deep work. The 
reason is that buying and operating just the rig is a 
small part of the over-all cost of overwater work. While 
offshore rigs seldom drill extremely ,deep wells, they 
have the power to do so when the need arises. Mobile 
offshore rigs are truly the most portable of all drilling 
rigs; they are completely self-contained. 


11. 25,000-FT. RIGS are capable of handling loads 
deeper than any well has even been carried. It’s com- 
mon for these rigs to have more than 1,200 hp. on the 
draw works and most have three pumps, two of which 
are rated in excess of 1,000 hp. each. While some of 
these heavyweight rigs use straight mechanical drive, 
many use engine-driven generators and d.c. motors. 


12. AIR AND GAS DRILLING RIGS have been 
successful thus far only in areas where there are long 
portions of the hole which contain little or no formation 
water. In these areas air or gas drilling speeds penetra- 
tion rate, lengthens bit life, and cuts costs. 


13. PERCUSSION DRILLS should be soon de- 
veloped to a point that they can multiply drilling rates 
in many hard-rock areas. These drills combine the 
customary rotary motion of the bit with the hammer 
blows of the old cable-tool drills. 


14. TURBINE DRILLS get high drilling rates by 
rotating the bit at extremely high speeds. Improvements 
in drilling bits will boost turbine drills to a prominent 
place among oil-well drilling tools. 
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BURKBURNETT, TEX.—tTraffic jam, northwest field OKLAHOMA CITY, 1928—This fabulous oi! field overlies a 
area. This is the field where Humble Oil & Refining structure so huge that at one time two geologists refused to 
Co. got its start. The discovery was completed July map it for fear of ridicule. The discovery well in 1928 was one 
1918 for 2,200 bbl. from 1,739 ft. TD. It was one of the most widely publicized in history and produced more than 
of the most romantic discoveries in this country; a million barrels before it was plugged back to shallow sands. 
known as “Fowler's Folly”, the No. 1 Fee would never The field has produced more than 710 million barrels of oil from 
have been completed if the operator's wife had not 14,000 acres 
pawned her last item of jewelry to finance the 
final few feet of drilling 


Oil Is Where Drillers Find It 


... and here are a quartet of 


famous finds which made oil 


history a generation ago. 


Shiki) 
v4 ie | 


i) 
* ; ace 5: 
=e ‘ 
DAP Phos. 
wr ee é 
‘ + few orto 
<x . 


ha 


‘2s 
F2E7 
4.8 AV en 


‘> 
s 
. 


o 
iia ate 


Kasei) 5 5 


SIGNAL HILL has produced more oi! than any & 
other field in California. Discovered in 1921, @ 
it was a “geological” find. Recovery has ex- 
ceeded 400,000 bbi. per acre from three 
sands which have an aggregate thickness 
in excess of 2,500 ft. In the early days of 
the field, spacing was so tight that rigs 
stood floor to floor 
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BIGGEST FIELD— Scene, 1930, at the dis 
covery well of North America’s greatest oil 
field. C. M. (Dad) Joiner drilled two random 
wildcats before this one, the 3 Daisy Brad 
ford, came in for 300 bbl. a day from 
3,592 ft. to open the East Texas field. There 
has never been another like it. So far it has 
produced 4 billion barrels and has 2 billion 
more yet to go 
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.an honor. 
a responsibility 
Wake mer- @meonal- GE -sanek— 
which we accept with 


gratitude... BAKER OIL TOOLS, INC. 








VARIABLE 

VALVE 
FILL-UP 
EQUIPMENT 





CENTRALIZERS 


AND SCRATCHERS 


DRILLABLE 
ANDO 
RETRIEVABLE 
PRODUCTION 
PACKERS 


TUBING 
ANCHORS 





RETRIEVABLE 


PACKERS 


AND 


CEMENTERS 


AND 


BRIDGE PLUGS 


a distinguished family .. 
of oil tools and equipment 

— some old, some new — but all 

so practical and so dependable that 
they are used in the vast majority 
of wells around the world. 


BAKER OIL TOOLS, INC. 


In Every Active Oil Area 


BAKER 


COLLARS 


BASKETS 


WIRE LINE 
BRIDGE 
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AND 
CEMENT 
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This valve 


is the Mission 2-inch figure 400 valve. Se® Mission catalog for complete listing of sizes and pressure ratings 


Truly, The Valve of Tomorrow 


MISSION PRESSURE SEALING MEANS: The Higher The Pressure, The Tighter The Seal 


[he greater the line pressure the more tightly 
Mission Valves seal! Line pressure forces Mission 
Sealant around the downstream port, sealing like 

plastic packing, to form a gas-tight seal, auto- 
matically stopping leaks before they start. Two 
semicircular sealant grooves—one in the body, the 
other in the core—give 360° protection around 
the port when the valve is closed. This design 
prevents washing sealant from the grooves when 
the valve is operated. 

The split cylindrical cores are wedgeproof, 
allow easy opening and closing. Only the down- 
stream half is pressed against the body by line 
pressure. The upstream core is held lightly against 
the body by spring pressure. As a result, core fric- 
tion is cut in half. Mission Valves are exceptionally 
easy to operate. 


Vatking bat 100 Ginette bear the name of IWTES.S 


MISSION MANUFACTURING CO. ¢@ P.O. Box 4 © Houston, Texa 


In The United Kingdom: MISSION MANUFACTURING CO., LTD. e¢ 
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The complete line of 315 all steel Mission 
Valves brings the positive advantage of this design 
to practically all valve applications. Eight basic 
valve sizes from one to six inches are available, 
both threaded and flanged ends, either ASA or 
API flanged ends, either full or regular opening 
valves. Twelve pressure ratings meet all W.O.G. 
requirements from 720 Ib. to 15,000 Ib. and at 
temperatures up to 350° F. Special fitted valves 
for higher temperatures available on special 
order. 


This wide selection, the Mission Guarantee, 
and the Mission Valve Renewal policy combine 
to make Mission Valves your best and your most 
economical buy. Specify Mission and eliminate 
your valve problems. 
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NG CO 


iddress Missco” e@ Export Office: 3 Rockefeller Plaza, New York 


Square e London, WV | England oe Cable Address Missoman 
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Drill More 
Hole 
At Less 
Cost! 


For New or Repowered 
Rigs . . . General Electric 
Drive Systems Offer 
Savings That Other Electric 
or Mechanical Equipments 
Just Don’t Duplicate 





HERE’S HOW G-E ELECTRIC DRIVE 
REDUCES DRILLING COSTS ON NEW 
OR REPOWERED RIGS 


1. G-E DRILLING MOTORS HAVE BUILT-IN 
PROTECTION—REQUIRE LITTLE MAINTENANCE. 


Because of drilling characteristics inherent in the G-E 
system, GE752H drilling motors need no special 
external control and will not run away in case of load 
loss. This helps to eliminate drill stem twist-offs and 
mud-pump overspeeding. Because of its sturdy con- 
struction, the GE752H motor requires little mainte- 
nance, gives added years of service. 


2. G-E DRIVE GIVES YOU POSITIVE DRILLING 
CONTROL. 


G-E Drive control is simple to operate and easy to 
understand. The driller’s console may be floor- 
mounted or drawworks-mounted, to suit your require- 
ments. Familiar, proven, air-operated devices give you 
positive control over all drilling functions, which 
enables you to drill more hole. And with G-E Drive, 
the main control compartment may be located away 
from the drilling area. It requires no attention during 
normal drilling operations. 


3. GENERATORS CAN BE USED WITH THE 
OIL-FIELD ENGINE YOU LIKE BEST. 


When you use General Electric Drive, you can con- 
tinue using the engine you know best because G-E 
generators are designed to operate with virtually all 
makes of oil-field engines. You need not spend money 
training personnel in the operation and maintenance 
of different engines. G-E generators will not overload 
engines and, outside of routine inspection, they require 
service only during major overhauls. 


FOR MORE INFORMATION ABOUT GENERAL ELECTRIC 
DRIVE, call your nearest G-E Apparatus Sales Office. Drilling 
offices are located in Dallas, Denver, Houston, Los Angeles, 
New Orleans, and Tulsa; in Canada: Caigary and Toronto. 
For overseas requirements, International General Electric 
drilling offices are located in Bogota, Buenos Aires, Caracas, 
Marecaibo, Mexico City, New York, and Puerto LaCruz. 
General Electric Company, Locomotive and Car Equipment 
Dept., Erie, Pa. 115-28 


Progress /s Our Most Important Prodvet 
GENERAL @@ ELECTRIC 





First 
COMMERCIAL 
POWER RIG 
1932 
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1923—First with winch on a Fordson tractor 
1925—First power winch for oil well swabbing 
1932—First commercial power rig 
1937—First chain transmission, first chain com- 
pound, first multiple engine power rig 

1938—First friction clutch in drum 
1942—First power rig to drill deepest wel] 
1946—First air tube clutch 
1947—First full vision panel control 
1949—First multiple torque converter rig 
1950—First universal compound for 1, 2, 3, or 4 

Oil Bath Super Titan engines. First all friction clutch drive on 

66" Model Power Rig compound rig 
The largest rig in the world 1955—First suction flow equalizer 

1955—First slush pump with chain drive 


WILSON = First today 


with a modern line of power rigs and winches, slush 


pumps and blocks. 
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WILSON MANUFACTURING CO., INC. 


WICHITA FALLS, TEXAS, U.S.A, HOME OF Rf R 





CHECK with IVERSON 


whatever your requirements 


Cover 55 YEARS SERVING THE OIL INDUSTRY 
CZoveR 33 YEARS AS A SUPPLY COMPANY 








SNYDER 
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— 
KERMIT ODESSA 


Iverson Supply Stores and Offices are strategically located, ready to serve your oil 
tield needs quickly and efficiently, day or night. 

For over 33 years, the Iverson Supply Company has been known for its excellent 
reputation, and its Guarantee of Satisfaction backing every piece of equipment handled 


through its supply stores. 


IVERSON OKLAHOMA — Oklahoma City, Okmulgee, Tulsa 
NEW MEXICO — Artesia, Farmington 

SUPPLY TEXAS — Kermit, Odessa, Snyder 

STORES COLORADO — Cortez 


ex lverson Suppry CompANY ==™ 


FT. WORTH, DALLAS DRILLING-PRODUCTION AND REFINERY EQUIPMENT DENVER, COLORADO 
G MIDLAND, TEXAS GENERAL OFFICES TULSA, OKLAHOMA 
P. O. BOX 1439 TULSA 1, OKLA. 
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THERE’VE BEEN SOME CHANGES MADE... 


in the design and construction of oil well drills 
over the past 100 years. Colonel Drake’s drill 
featured a wooden derrick. Its metal components 
were forged and fashioned in a small blacksmith 
shop. It took some doing, but Drake's drilling 
crew finally struck oil in the sand and shale of 
Oil Creek, near Titusville, Pa. 


Today's Bucyrus-Erie drilling and servicing 
spudders are a far cry from the machines of 100 
years ago. These spudders feature fine engineer- 
ing, rugged structural design, top mobility, sharp, 
snappy spudding action, and day-in, day-out de- 
pendability. 

And Bucyrus-Erie spudders are now produced 
in a new, $12-million plant devoted exclusively 
to the design and manufacture of drilling equip- 
ment. 

See your nearby Bucyrus-Erie distributor or 
write us direct for complete information on these 
popular models: 60-L, 28-L, 36-L, and 48-L. 


61558 


FIRST with the FINEST in Spudders 


BUCYRUS-ERIE COMPANY * DRILL DIVISION 
U.S. HIGHWAY 40 WEST, BOX 324, RICHMOND, INDIANA 
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Bonus ton-miles 
are built into 


Whyte Strand 
) Rotary Lines! 





: ray Whyte Strand Rotary Lines are specially designed by 
; i Macwhyte Engineers to provide extra-long service in 
\¥ tough, steady, rotary drilling duty. They are made to resist 
the fatigue that high-speed bending imposes. . . to run 
smoothly through blocks without whipping . . . to shrug 
off the abuse of continuous operation under abrasive 
or corrosive conditions. They are PREformed and 
internally lubricated to assure outstanding service life. 
There’s extra ruggedness built into every inch of Whyte 
Strand Rotary Line. A stout wire rope core protects 
against drum crushing, and the large outside wires provide 
maximum abrasive resistance. In addition, the Rotary 
Line receives an extra coating of lubricant with special 
additives to help withstand the extreme pressures 
encountered in rotary drilling service. 





Whyte Strand is available in any size and length 
Rotary Line you need. For unusually demanding applica- 
tions, Premium Whyte Strand can be furnished with 
15% greater strength, and at slightly higher cost. 
Add it up — and you’ll find that Whyte Strand Rotary 
, one My, Lines are your answer to lower ton-mile costs plus longer, 
better service. For more information, contact your local 
Macwhyte distributor, or write for Catalog G-16. 


Visit us in Booth 130-131, Oklahoma Building. 
International Petroleum Exposition, May 14-23, 1959 


MACWHYTE Owe Repo COMPANY 


MACWHYTE WIRE ROPE COMPANY, 2916 Fourteenth Ave., Kenosha, Wis. 
Rotary Lines ¢ Cable Tool Lines ¢ Casing and Tubing Lines © Sand and Bailing Lines 
“Hi-Lastic” Lines ¢ Torpedo Lines © Winch Lines ¢ Monel Metal Wire Rope ¢ Braided 
Wire Rope Slings. 


MILL DEPOTS: New York 4, 35 Water St. © Pittsburgh 36, P. 0. Box 10916, 353 
Curry Hollow Road ¢ Detroit 3, 75 Oakman Bivd. ¢ Chicago 6, 228 S. Desplaines St. « 
St. Paul 14, 2356 Hampden Ave. « New Orleans, 144 Thalia St. « Ft. Worth 1, P. 0. Box 
605 © Portland 9, 1603 N. W. 14th Ave. © Seattle 4, 87 Holgate St. * San Francisco 7, 
188 King St. ¢ Los Angeles 33, 185 S. Myers St. 133 
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Reed Rock Bits ... Besta lWI9 


Reed introduced the first rotary rock bit equipped with 
four cutters which rolled on bottom in 1917, and by 
1919 this original cross roller bit had set new records for 
fast and economical drilling in rock. Reed's popular cross 
roller rock bits were used extensively in the fast develop 
ment of Gulf Coast fields following World War | 

By 1919 much of the drilling activity was devoted to 
extending existing fields and developing new commercial 
horizons within these fields. Some of the fields with exten 
sive drilling operations during this period were West 


Columbia in Brazoria County, Goosecreek and Humble in 
Harris County, Barbers Hill in Chambers County, Blue 
Ridge in Ft. Bend County, and Hull in Liberty County. 
Also in 1919, the small but ambitious partnership that 
had produced the first successful cross roller rock bit 
became a corporation. From their first plant in a small 
30x40-foot rented building on Harrisburg Boulevard, Reed 
purchased and moved to a 28-acre tract on Navigation 
Boulevard which is covered today with the most modern 
oil tool research and manufacturing facilities. Just as Reed 
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cross roller rock bits were synonomous with drilling 
progress in 1919 Reed Y Bits lead in drilling 
efficiency today with increased penetration rates .. . 
increased footage per bit . and increased dependability. 


Abie pers, 


REED ROLLER BIT COMPANY 


Houston 1, Texas 








e 
“ SS eae 





2 Ae #* 


GULF COAST - 2949 Rig floor scene in the Goose- 
creek, Harris County, field. Note the exposed chain drive to 
the rotary, single band drawworks and wooden derrick. 


BEST 
TODAY... 


BEST IN 
1919... 


The Original Reed 
Cross Roller Rock Bit 
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Fron Do-[t- Yourself to ‘We Do It For Yow’... 


The Contribution of Pittsburgh Steel’s Independent 
Distributors to Oil’s Century of Progress 


In early days of the oil excitement drilling a well was strictly a 
do-it-yourself project. It was “up to the owners to find the tools 
and machinery” said one writer of the day. 

In their frantic search for wealth these men followed Col. E. L. 
Drake's practice. They traveled by buggy to pick up tools ham- 
mered out by local blacksmiths. 

Pipe was ordered from Erie, Pittsburgh, Cleveland and Phila- 
delphia—drilling was delayed until the pipe was cast and shipped. 
Steam engines came from Erie and the East—rope from Pitts- 
burgh. Rigs were built by local carpenters and sawmill hands in 
a barn raising spirit. 

Machine shops of the day alternated between making plows 
and drilling equipment—drill bits, jars, drill rod, fishing tools, 
reamers arid sand pumps. “Reckless and mischievous” make- 
shift equipment and methods caused financial failure, waste and 
destruction of property. 

Gradually, men with faith in their ideals and ingenuity began 
to bring order out of the supply chaos. Machine shops, in addi- 


tion to producing tools and equipment, began to assemble and 
stock all items needed to drill a well and put it into production. 
By the turn of the century these firms began to evolve into supply 
companies as we know them today—firms dedicated to supplying 
the needs of the oil industry wherever it may be operating. 

Pittsburgh Steel Company’s Independent Distributors listed 
here carry on in the spirit of these early pioneers. They are first 
to arrive in new fields—last to leave old ones. They are local 
businessmen and good citizens. Being independent they are flex- 
ible, can move quickly to give top service. The independents offer 
only the best equipment because they are free to buy what they 
want to buy. They are backed by reputable manufacturers—such 
as Pittsburgh Steel Company, a producer of high quality seam- 
less oil country goods for more than half a century. 

And in the future, wherever oil men go, these independent dis- 
tributors will continue to be at hand with the newest and best of 
machinery and equipment to make the never ending search for 
oil faster—easier—more economical. 


Pittsburgh Steel Company 


Grant Building « Pittsburgh 30, Pennsylvania 


DISTRIBUTORS: Bradford Supply Company * Buckeye Supply Company « Cardwell Manufacturing Co. « C. W. Cotton Supply Company « Franklin Supply Company 
Houston Oil Field Material Co. « Industrial Supply Company « Iverson Supply Company « Longhorn Supply Co., Inc. e Lucey Export Corporation « Lucey Products 
Corporation « McJunkin Corporation ¢ Midland Supply Company « Mountain Iron & Supply Co. ¢ Murray Brooks, Incorporated « The Producers Supply & Too! Co. 
Production & Refining Equipment Co. ¢ Sandy Supply Company * Southwest Supply Company « Superior Iron Works & Supply Co. ¢ Western Supply Company 
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Sign of fast, economical deep drilling . . . of tested, dependable equipment 
of a Diesel-electric system designed, manufactured and backed by one 
company—Electro-Motive Division, General Motors, La Grange, Illinois. 


Petroleum sales offices: Houston and Los Angeles. 
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J. H. Bovaird F. D. Bovaird 


Walter Bovaird 


W. J. Bovaird 


David Bovaird 


Founder 


Vv 


Davis D. Bovaird 
President 


W. M. Bovaird 


W. J. Bovaird 
Sales Manager 


TO THE OIL INDUSTRY 


At Shamburg, Pennsylvania, in 1871, just a 
few years afterwards and only a short distance 
from the place where Col. Drake drilled the orig- 
inal oil well, David Bovaird first engaged in the 


oil field supply business. 


1871 Since then, the four generations of Bovairds 
PENNSYLVANIA pictured above 


of their own by continuously following and serv- 


have developed a panorama 


ing the petroleum industry and making many 
worthwhile contributions toward improved equip- 
ment, technique and facilities — first with shops, 


then as a manufacturer and now as a distributor. 


DRAKE WELL 


Bovaird today is the authorized distributor of 
most of the leading lines of oil field equipment 
in its 28 offices and stores located in Oklahoma, 
Kansas, Texas, New Mexico, Louisiana and Illi- 
nois. Each location is manned by trained person- 
nel to insure dependable sales and engineering 
service so that when you BUY FROM BOVAIRD 
you receive the best solution of your equipment 
needs and operating problems. 

Bovaird is proud of its record and grateful 
to the petroleum industry for the privilege of 
being a partner 88 years of the 100 years of 


petroleum progress. 





Buy From Bovaind' 
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Looking into the future 
through the eyes 


oF experience 











Yesterday these keen eyes searched for and found 
the answer to the wire rope requirements of today’s 
big equipment used in the oil and gas industry. 
Broderick & Bascom researchers and developers 
brought to the industry such advances as 
“POWERSTEEL®,” the strongest and toughest 
rotary drilling line; the exclusive B & B “Tailored 
Cut-off Plan” that saves rope, time and money 
on your rigs; a Yellow Strand Distributor 
organization that is tops in the oil 

and gas industry. 

Today Broderick & Bascom looks into 

the future through the eyes of experience. 

We are already hard at work developing 

better wire rope for tomorrow’s larger, more 
powerful equipment, deeper wells and heavier 
loads . . . improved products and services 

to pace the industry! 

Broderick & Bascom Rope Co., 

4203 Union Boulevard, St. Louis 15, Mo. 
Distributed in the Mid-Continent oil and gas fields by 
Continental-Emsco Company, Dallas, Texas 


Distributed in the Eastern oil and gas fields by 
McJunkin Corporation, Charleston, West Virginia 
Central Oil Field Supply Company, Wooster, Ohi: 
Midway Supply Company, Mt. Pleasant, Michigan 


YLMOGOD SILL 


WIRE ROPE 








WHELAND HP-8000 


7\s"' by 12” Duplex Slush Pump 
220 Horsepower at 70 RPM 





BIGGEST LITTLE PUMP 
A ON THE MARKET” 
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THE OLDEST WHELAND PUMP 


1927. 
in Seminole, Oklahoma about 


rst pump mo 


Wheland. It was during RE cam 
: boom that Wheland pumps 


“Old Reliable.” 
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first Oklahoma City 
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first won the nickname © 






WHELAND HP-14000 


7" by 14” Duplex Slush Pump 
350 HP nominal input at 60 RPM 


DISCHARGE PRESSURES 
with 7'2"' liners 838 PSI 
with 5'/"' liners 1627 PSI 


WHELAND HP-18000 


7%" by 18° Duplex Slush Pump 
750 Horsepower at 60 RPM 


DISCHARGE PRESSURES 
with 7%" liners 1322 PSI 
with 512" liners 2700 PSI 





HAVE LED IN TECHNICAL ADVANCES 
FOR MORE THAN THIRTY YEARS 


WHELAND’S NEW 
PLANETARY i 


7 A x 16 9 
DUPLEX SLUSH PUMP 


oe © © © © & Ou 
SEE IT AT THE 4 
IPE SHOW IN TULSA 


© CROSSHEAD IS A PERFECT CIRCLE 


thus stays perfectly aligned in every direction. 


FULL DETAILS 
OF THESE ADVANCED ® PLANETARY GEAR SYSTEM @FLOATING INPUT SHAFT 


WHELAND PUMPS with gear cartridge assembled with unique sheave mounting which lets 
ON REQUEST and inserted as a unit. shaft transmit torque load ONLY. 








WHELAND 


ROTARY DRILtING MACHINERY 





eg DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, ING—- 
THE WHELAND COMPANY Main Office: Wichita Flly Texas « HOUSTON Oil FIELD MATERIAL 
COMPANY, INC.—Main Office: Houston, Texas * JONES : p ; 
si CHATTANOOGA, TENNESSEE, U.S.A. LAUGHLIN’ STEEL CORPORATION, SUPPLY DIVISION—Main Office: — 
a Drawer 2481, Tulsa 2, Oklahoma. SY st 
DRAW WORKS ¢ SLUSH PUMPS «© ROTARIES EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Bros 
CROWN BLOCKS « TRAVELING BLOCKS + SWIVELS Ce eke ee ee 


















































So you can look where you can’t see 


Oil industry technology took a big step forward 
when the Schlumberger Electrical Log was developed. 
Ever since the day oil was discovered, man has “strained 
his eyes” to see underground in an effort to accurately 
determine oil deposits 

The Schlumberger Electrical Log gave the 
industry eyes to see with eyes that have been the 


first to see most of the present oil reserves throughout 


basic 


the world 


The Schlumberger Electrical Log the pioneer 


HE EYE pF 


H 


system for all logging tec jues . has been refined 
and improved year after year, along with resulting 
companion services. It is a quick, economical and 
accurate method of securing a permanent record of the 
formation penetrated. It is the master key to successful 
exploration 

When you call Schlumberger, you can be sure of 
the most reliable electrical log in the field and the best 
service obtainable. No other electrical log can ever give 
you Schlumberger quality 
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c ° 7 P ° » a T ! - & 
P.O. BOX 216 © TULSA, OKLA. * Dallas * Houston 
* Centralia * Odessa * New Orleans * Denver * 

Casper * Pittsburgh * EXPORT OFFICE: Room 624, 
International Bldg., 630 Sth Avenue, New York 
20, N. Y. * Foreign Licensed Mfr.: Oil Well Engi- 
neering Co., Ltd., Cheadle Heath, Stockport, Eng 
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MODERN STEEL STRUCTURES FOR THE OIL INDUSTRY 


PETROLEUM PANORAMA, 1859—1959 C-63 
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impress an Oil Man? 


R 


How do you tell an oil man that you sell high quality 
products? How can you remind him that you are 
constantly seeking the best tools for his use in the 


discovery and production of oil? 


We mention names which are traditional for quality 
in the oil country. Names including J&L tubular 
products and wire rope, Axelson pumps and sucker 
rods, Cabot pumping units, Continental tanks and 
processing equipment and Gardner-Denver mud 
pumps. These famous products support our state- 
ment: “If it’s sold by J&L... it’s the best available.” 
We back up this quality with superior service. This 
is how we’ve made an impression among oil men. 


Photograph of J&L casing ready for a deep hole 
drilled in West Texas. 


Jones & Laughlin 


If its sold by J&L.... 
It's the best available 
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tylose 


That more and more is expected from mud 











systems for deep well drilling has led to 
successful joint efforts in the service of 


the petroleum industry. 25 years’ experience 


in the application of Fyla$é€ in many in- 


dustries have enabled us to render valuable 
assistance to the men in the field by the 
developing of special CMC types for drilling 


fluids 


KALLE &CO AKTIENGESELLSCHAFT 
WIESBADEN-BIEBRICH 
WESTERN GERMANY 


REPRESENTATIVES IN ALL COUNTRIES OF THE WORLD 


TYLOSE IS A REGISTERED TRADEMARK FOR SODIUM CARBOXYMETHYLCELLULOSE 


PETROLEUM PANORAMA, 1859—1959 





AMONG THE FIRST ROLLER BEARINGS IN THE OIL FIELDS 
WERE AMERICANS... BUILT FOR OIL FIELD USE... 


THIS IS A REPRODUCTION OF AN ADVERTISEMENT 


THAT APPEARED IN THE EARLY TWENTIES 


ICAL SUCCESSORS TO 
LAIN BEARINGS 


= 


RINGS 


are installed in 
in bearings 
and is s¢- 
fit, by dowel pins oF 


The type "C Roller Bearings 


manner as pla 
practically the same the shaft 


The inner race 1s placed on 
cured either by a light press 
by headless set screws 


Installation is quite simple. 
to use adjusting 
closures. Hous 


When Type “€ minimum diameter 


Roller Bearings 
Replace Plain 
Bearings. 

the results are: 

A bearing installatior 
which is @ duplicate ols 
plain bearing desgn with 
only a slightly larger out 
aude diameter 

Ot highest efhovemy 

Of practically endless 


A Type “C” bearing ! 
duplicate of a plain bearing 
the outside diameter 1s $ 
special housing desig 


often almost impossible 
this respect. their design g!v' 
vantage over roller bearing 


ole 
Ot greater load cane 


Ot greatest simpli!" 


Requiring only 
. brication. © 


design F 
Type “C” bearings neg 
occasionally 


vy duty serv’ 
is especially suitable for and — 
; n 
Oil Field Equipment for which tt a = 
adopted a> the standard by several lea 


guflacturers 


ing bores are straig 


Type “C” bearings never require 
_a very important feature in oil 
where adjustments are difficult, ex 


if Jubricated only 


“SUCCESSFUL 
IN OIL FIELD 
EQUIPMENT” 


At that time, AMERICAN 
was introducing Roller 


Bearings to the Oil Fields .. . 


Thereisnoneed s 


threaded housing “y 
ims and ht and of’ 
’ 


' they were rugged, 


nstallation is reali) a 
design, except @ at 
lightly largg’. No 
nis required for them. 


adfustment 
fad service 
pensive and 
to make sroperly In 
es them a great ad- 
s of a different 
’ 


heavy duty bearings built 
specifically for the gruelling 
oil field jobs. 

As the ad at the left 

points out, one of the first 
decisions for the designer 
was the possibility 

of using Roller Bearings 

in place of plain bearings. 
THEN American pioneered 
and became a leader 


in the oil fields. 


AND NOW, AMERICAN IS STILL A LEADER IN OIL FIELD ROLLER BEARINGS. 


Today, for the designer, it’s no longer a question of 
plain bearings vs. Roller Bearings —the Roller Bearing 
has long since come into its own. It’s a question of 
greater loads, higher speeds; it’s a question of tough 


Be sure to visit us in 


BOOTH 21, Silver Lane 
during the 


INTERNATIONAL PETROLEUM 
EXPOSITION 


Tulsa, Oklahoma—May 14-23, 1959 


c-63 


VINE, 
ROLLER BEARING COMPANY 


416-420 MELWOOD AVENUE ° 


drilling jobs and cutting drilling costs. To answer these 
questions, oil men must rely heavily on experience... 
and, in Roller Bearings, experience meansAMERICAN! 
AMERICAN has “grown up”’ in the oil fields. 


AMERICAN 


—® BEAQINGS 


PITTSBURGH 13, PA. 
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TOUGHEST OF MODERN MUD PUMPS 
Gardner-Denver oil field specialists have worked hand in hand with 
three generations of oil well drillers to build the toughest of modern 
mud pumps. Today, these pumps are first choice throughout the in- 
dustry. Gardner-Denver Company, Quincy, Illinois. 


GARDNER - DENWER 


MUD PUMPS FROM 52 to 1250 HP. «+ AIR DRILLING COMPRESSOR UNITS 
WELL SERVICING PUMPS «+ AIR MOTORS «+ AIR HOISTS + AIR TOOLS 














If you're an 


“"@LD PIMER’’ 


... the drag, disc and fishtail bits above will bring memories of 


the early days. It may be that you'll recall in 1922 the first hard-facing 
alloy ever made, famed “Stoody Rod? designed to give longer life to the 
primitive rotary tools of that era...and a little later “Borium? the first 
tungsten carbide produced in America. Stoody was the first name 


in hard-facing then—and remains so today. 


STOODY COMPANY 


11960 East Slauson Avenue * Whittier, California 
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One of the biggest 7 ol = Y Amy : 
Waukeshas—a 12-cyl., 
5788 cu. in., 1235 hp. 
turbocharged Diesel. 
Complete line ranges from 
10 hp. for use with all 
standard fuels. Enginators 
(engine-generator sets) 

to 800 KW. 








12-cyl. Roiline oil field unit... Climax gas engines... up to 
685 max. hp. Six-cyl., V-8, and ~ 675 hp. Model shown is a V-12 
V-12 models—gas or gasoline. ui with dual ignition and carburetion. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN * NEW YORK * TULSA * LOS ANGELES 


Factories at Waukesha, Wisconsin and Clinton, lowa 
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TING S¥S 
LIGHTING SYSTEMS 


Lighting Drilling Rigs for Over 35 Years 


“Flolight” Deluxe Derrick Lighting Systems incorpo- 
rate the experience and know-how of more than 35 years 
of serving the Drilling Industry with unexcelled lighting 
of Rigs. 


“RUMBA™ 


SHALE SHAKERS WITH 
DE-SANDER and SAMPLE CATCHER 
SINCE 1938 





“Rumba Shale Shakers handles larger vol- 
ume of Drilling Mud... Gives better separa- 
tion of cuttings from the mud. The exclusive 
under-slung screen cloth with struts on top 
assures the use of the entire screening area. 
The built in De-Sander is another “Rumba” 
exclusive feature. Completely Unitized... 
No rigging-up expense in the field. 


NOW ... 


THE TAP ROOT MARINE STRUCTURE 
FOR DRILLING 
THE CONTINENTAL SHELF 


When it becomes economically necessary to 
drill in 600 feet of water. 


(Patents applied for) 


Sold through your Supply Stores Everywhere 


"Service and Progress to the Drilling Industry Through Research’’ 


HvuTGHISON MANUFACTURING GOMPANY 


6609 AVENUE U +- HOUSTON 11, TEXAS 
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Today, the 


BELL 


helicopter... , + 
essential to the oil industry as the deeviad itself 


® In survey and exploration . .. in drilling and offshore work . . . in production and pipe 
line operations . .. Bell has pioneered in every phase of the oil industry since 1946. 


There never was a better time than now for you to try the Bell helicopter. 

The test years of this most versatile of aircraft are behind you. More than thirty of 
America’s best-known companies have spent upwards of fifteen million dollars 
exploring its uses, proving its worth . . . and earning a tenfold 

return on their Bell investment. 

Two easy, low-cost ways to try the Bell in your operation are: 

(1) Charter Service, (2) Bell’s Lease-Purchase Plan. Why not write us today for success 
stories from Bell users, and for names of Charter Services nearest you. 

Dept. 33A, Bell Helicopter Corporation, Fort Worth, Texas. 


he | me 
Bim 


Lae er 
~ aterm 


Hebicepe 


BELL HELICOPTER CORPORATION Fort Worth, Texas Subsidiary of Bell Aircraft Corporation 
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IT'S BEEN A GREAT 
HUNDRED YEARS! 


Here at Bethlehem Supply, we like being oil men. We like 
being part of a worldwide industry that is now one century 


old. It's been a great hundred years since Col. Drake's dis- 


B-3661 DRAWWORKS. Bethlchem’s biggest, most power- 
ful. Designed and built for the deepest holes ever drilled (25,000 ft or 
more Obrainable with two-speed transmission for electric-motor or 
steam-engine drive; also with three speeds and reverse for internal-com- 
bustion-engine driv Recommended input hp to 
Additional hp capacity can be provided to drive auxiliary equipment 


transmission— 2100 


160D PUMPING UNIT. one of many popular sizes. Beth- 
lehem units range in capacity from 6,000 to 640,000 in.-Ib torque; handle 
polished rod loads from 2,000 to 33,000 Ib. Features include adjustable 
rotary counterbalance with safety lock; hydraulically removable wrist 
pins; roller-bearing gear-reducer; step-down walking beam. All types of 
prime movers and prime-mover extension bases available. 


covery well—a century of amazing development and growth 


for Petroleum. Bethlehem has shared in that growth, and we 
warmly appreciate the industry's acceptance of our products 
and services. 

Bethlehem-built equipment is widely used today in 
shallow- and deep-well drilling; in beam-type pumping; in 
waterflood, pipeline, and other kinds of work. All products 
are available in a complete range of sizes. The illustrations on 


this page show typical Bethlehem units. 


B-1640 POWER PUMP. Companion-piece to Bethlehem’s 
B-3661 drawworks. Delivers tremendous hp to the bit, thereby increasing 
rates of penetration, even in deepest drilling. Eliminates need for parallel 
or series operation. Fluid end is an assembly of heavy steel forgings; 
power end an all-steel weldment with double-plate construction. 


TP-4 TRIPLEX PUMP. This scurdy plunger pump, shown here 


on a waterflood project, is one of three triplex models made by Bethlehem. 
TP’s are recommended not only for waterflooding, but for salt-water 
disposal, crude- and lean-oil service, and numerous other jobs. Bethlehem 
also offers three sizes of d iplex piston-type general-service pumps. 





STORES IN EVERY MAJOR FIELD 


The Bethlehem Supply store is a familiar oil-country landmark from Illinois to the West Coast; from the Gulf 


to North Dakota and Canada. These stores handle a full line of equipment and supplies, with stocks selected 


to meet local needs. Among the hundreds of products available at store points are the following: 


BETHLEHEM WIRE ROPE. Every type, grade, and size used 
in the petroleum industry. Lines for rotary and cable-tool drilling and 
for such work as coring, bailing, tubing and rod service, cleanout or 
workover jobs, torpedo handling, etc 

The improved plow grade (Purple Strand) is always recommended 
where speeds are high and loads heavy. For most applications, it is desirable 
tuat the rope be Form-Set (preformed) to resist kinking and bending- 
fatigue. An independent wire rope core is advisable wherever the rope 
may be subjected to crushing pressures 


BETHLEHEM SUPPLY COMPANY 
General Offices: 21 E. Second St., Tulsa, Okla. 


West Coast Headquarters: Los Angeles, Calif. 


FOUR TYPES OF SUCKER RODS. Bethlehem Sucker 
Rods—in types ‘‘46,"" ‘““X Mayari,”’ ““X2,"" and “43'’—have characteristics 
that make them suitable for a wide range of well conditions. Each type 
has a balanced chemical composition, which provides desirable physical 
properties without drastic heat-treatment. 

Bethlehem Sucker Rods are made to API specifications, and come with 
wrench-square and end-markings on each rod, for easy identification. 
They reach the job in good condition because they are shipped in a 
special unit package holding 80 or 100 rods. Grooved steel spacers in 
each package hold the rods snugly during shipment and handling to 
prevent undue kinking and bending. 


= BETHLEHEM TUBULAR PRODUCTS. Bethlehem offers 


a complete range of tubular products for oilfield use: seamless casing, 
tubing, drill pipe, and continuous butt-weld, electric resistance-weld, 
seamless, and cold-expanded electric-fusion-weld line pipe. 


Line Pipe—Sizes % in. to 4 in. nominal in continuous butt-weld. Sizes 
5% in. OD to 16 in. OD in electric resistance-weld. Sizes 2% in. OD to 
24 in. OD in seamless. Sizes 22 in. OD to 42 in. OD in cold-expanded 
electric-fusion-weld fabricated pipe. 

Casing — Sizes 4% in. OD to 20 in. OD. 

Tubing — Sizes 1% in. to 4 in., nominal. 

Drill Pipe—Sizes 2% in. OD to 6% in. OD, suitable for the attachment 
of various tool joints. 


Canadian Distributor: Bethlehem Supply Company of Canada, Ltd. 


Calgary, Alberta, Canada 


Export Office: Bethlehem Supply Company (Export Division) 


25 Broadway, New York, N. Y 


BETHLEHEM SUPPLY 





IT ALL STARTED THE DAY HE TOLD THE BOSS 
ABOUT GUSTIN BACON COUPLINGS 
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210 West Tenth Street Kansas City, Missouri 


Rolagrip Couplings for Plain End Pipe, Gruvagrip, Gruvajoint and Rigi-Grip Couplings 
for Grooved Pipe, Plus a Complete Line of Grooved Pipe Fittings and the Roll-A-Groove Pipe Groover 





actor ..an ideal became a policy! 


DEMCO was founded upon the conviction that success 


is predicated upon integrity and quality. We were 
determined to build into each DEMCO product the PLUS 


FACTORS which would make it superior in function and service. 


Today, DEMCO DRILLING EQUIPMENT is used and respected the 
world over. We believe this fact attests to the wisdom of strict adherence 
to an ideal! The inherent PLUS FACTORS in DEMCO equipment mean superiority 


in design, manufacture, function and service! This is DEMCO’S Policy! 


DRILLING EQUIPMENT MANUFACTURING CO. 


ESTABLISHED 1945 
OKLAHOMA Stry, OCta. 
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For almost two years drillers churned, fished and whip- 
stocked toward the Ellenburger objective. Expected at 
18,500 feet, the objective was changed to 21,000 feet, 
then 24,000—finally going on down to hit the Ellen- 
burger at 24,974 feet. That’s the monumental record of 
Phillips Petroleum Company’s new world depth cham- 
pion—the wildcat 1-EE University in Pecos, Texas. 


You have to talk in superlatives to tell about the per- 
formance of the crew and the equipment. The figures 
are big. So are the loads entrusted to the Tuffy Rotary 
Lines that are helping make this bit of oil drilling 
history. 


23,000 feet of drill pipe—plus drill bit, collars, hooks 
and a 500-ton traveling block—add up to a lot of 
weight. There’s also the longest casing string ever run, 
with 700,000 lbs. total weight of pipe in air. 


To handle a job like that, you don’t settle for less than 
the best wire rope. You pick a wire rope made spe- 
cifically for rotary drilling. A rope that has scored 
outstanding ton-mile records. That’s Tuffy. 


A projected depth of 25,500 is set for a full test to 
determine whether history’s deepest oil well will be a 
producer. We do know it has produced one of the finest 
testimonials for Tuffy Rotary Lines, and another rea- 
son for making Tuffy your logical choice. Union Wire 
Rope Corporation, 2102 Manchester Avenue, Kansas 
City 26, Mo. 


The championship well in West Texas’ Pecos County. Most of 
the rig is National—including a 136 ft., 800,000-lb. derrick to 
which relegs have been added. > 


The championship wire rope is shown here in use on another 
record job—the deepest field drilling in Oklahoma, which had 
logged 17,000 ft. when this picture was taken. (Oil & Gas 
Journal photos.) 


o~ = 


Made by specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire and strand. 


UNION 





Wy, Subsidiary of ARMCO STEEL CORPORATION 
® OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division + The National Supply Company 
Armco Drainage & Metal Products, Inc. « The Armco International Corporation « Southwest Steel Products 
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SEABDTARD 


OFFICERS 


Theo. N. Law : President 
C. W. Alcorn Executive Vice-President 
J. L. Stauss Executive Vice-President, Treasurer 
J. O. Brown Vice-President 
S. H. Johnson..... Vice-President 
C. M. Bailey ... Secretary 


J. M. Storr Vice-President 


DIRECTORS 


Theo. N. Law William R. Hill, Jr. 
Joe M. Holliman 
Robert A. Huffman 


Roger H. Weed 


C. W. Alcorn 
J. L. Stauss 


Heywood Fox 


Falcon Seaboard stands among the few drilling 
and production concerns whose roots literally 
reach back to the very beginnings of American 
oil. William Barnsdall, one of the progenitors of 
this company, drilled the second producing oil 
well in this country, just a short time after the 
completion of the Drake well in 1859. Now, 100 
years later, Falcon Seaboard joins in this salute 
to the entire industry, with admiration and respect 
for its immense accomplishments. 


This proud heritage is more than a simple historical 
footnote. It represents the most valuable single 
ingredient of a successful organization: EXPERI- 
ENCE. And men who know the oil business are 
well aware of the value of experience; that’s why 
you'll hear more and more of them saying today, 
“First . . . see FALCON!” 


_ 


7 
y 


DRILLING COMPANY 
TULSA, OKLAHOMA 


DISTRICT OFFICES 


HOUSTON, TEXAS 
LAFAYETTE, LOUISIANA 
OKLAHOMA CITY, OKLAHOMA 
DENVER, COLORADO 


D & D DRILLING & 
CONSTRUCTION 
COMPANY, C. A. 


Wholly Owned Subsidiary 


ANACO, VENEZUELA 
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Backs Up 30 Years 
Of Directional Drilling 
Experience .... 


With Research and Engineering... 





© 


With Teamwork... 


Le 


Direct liaison between the Engineers é 


in the field, division headquarters and 
headquarters in Houston, assures the 
customer of a fully coordinated pro 
gram. This team collaborates in ad 
vance the planning of any Directional 
Operation, subject to last-minute re 
visions by the Engiheer iA the field 





HOMCO’'s fully staffed Research and 
Engineering Department is constantly 
searching for and testing new 
Directional Drilling tools and methods 





HOMCO Equipment is modern and 


fully tested 
HOMCO Stabilizer 
Orienting 

Directional 


for example the 
and HOMCO 


HOMCO 


Tools and 


methods are proved where it is 


most important 





HOMCO 





in the well 


>» 


With Top-Management .. . 





Executives of HOMCO know the 


oi! busine They have been a 


part of it for 30 years or more 
They know what the stomer 
needs and how to help him 


With Corifiunications pu 








HOMCO has a complete communica 





tions system, including micro wave 
relay stations, rig-to shore té-rig 
radio, teletype, and two-way radio 


installations in cars ond trucks 
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ANOTHER REASON WHY SECURITY BITS PACE THE INDUSTRY: 


Security Gives You 


QUALITY-TESTED 


BITS 


— checked by a minimum of 
276 INSPECTIONS PER BIT! 


Deeper and faster drilling 
plus new and more effective 
drilling methods have created 
rugged demands on rock bit 
construction. Security rock bits 
are designed and manufactured 
to meet present-day drilling 
requirements. 

Security’s exceptionally rigid 
inspection procedures insure 
that design and manufacturing 
specifications are met. Begin- 


ning with careful testing of 


mill samples of steel and 
continuing through all manu- 
facturing operations, a min- 
«imum of 276 inspections is 
required to insure Security’s 
high quality bit construction. 

These inspection procedures 
include: chemical and spec- 


trographic analyses . . . carbon 


determination . . . tensile and 
compression testing . . . mag- 
naflux .. . metallographic 
examination . . . surface, di- 
mensional, and environmental 
testing. 

Special inspection methods 
developed by Security—and 
used exclusively by Security — 
further assure the dependable 
high quality of Security rock 
bits. Every Security bit is 
inspected through every stage 
of its development and 
construction. This extra care in 
manufacturing bits assures you 
of Security’s greater down-hole 
dependability. 

Write for further informa- 
tion about Security QUALITY- 
TESTED rock bits. 


PRECISION BITS SINCE 1931 


CANADA: Security Eng. Canada, Lid., Edmonton, 
Alberta, Canada 

W. HEMISPHERE: Security International C.A., 
racas, Venezuela 

E. HEMISPHERE: Security International C.A., 
Lendon, England 


PLANTS: Dallas, Tex. Whittier, Calif. 
Manchester, England 

SECURITY ENGINEERING DIVISION, 3400 W. 
IWineis, Dallas, Tex. 

EXPORT OFFICE: P. O. Box 13647, Dallas, Texas 





19 9 Year of the TONKAWA BOOM! 


This was the year AMERICAN IRON 
was organized ... the year when we first set up shop 
near the Three Sands area. At first, we provided repair 
services and manufactured only overshots and sucker 
rod sockets. Our service was dependable. Our — 
reliable. We were rewarded with rapid growth! 

IN 1926. AMERICAN IRON moved from Three Sands 
area to its present No. 1 plant location at 518 North 
Indiana, in Oklahoma City. 


TODAY —after 36 years of continued 
growth and expansion, we serve the 
world-wide oil industry with a complete 
line of unexcelled drilling and production equipment. 
AMERICAN IRON PLANT NO. 3 PLANT NO. 1 (below) is manufacturing headquarters for our outstand- 
ing line of oil field equipment, with complete machining and heat 
treating facilities for all AMERICAN IRON products. 
PLANT NO. 2 (left) provides complete facilities for our Engineering and 
Research Division. 
PLANT NO. 3 (left) covers 7% acres, with storage racks for handling 
1,000,000 ft. of drill pipe ... and facilities for installing all types of 
rotary tool joints. 


Serving The Industry 
for over 36 years 


>. 


AMERICAN IRON PLANT NO. 1 


n = AMERICAN IRON & MACHINE WORKS COMPANY, INC. 
PETR e LEUM 518 North Indiana Avenve + Oklahoma City, Oklchome 
min dnb thse Subsidiory of AMERICAN MACHINE & FOUNDRY COMPANY 


PETROLEUM PANORAMA, 1859—1959 





BREWSTER, one of the oldest, 
most respected manufacturers 
of drilling equipment in the 
Oil Patch today, has been a 
motivating force in the 
progress and development 

of efficient drilling 

methods since 1909. 


From crown block to table... 
from drawworks to pump... 
Brewster’s advanced design 


is already meeting tomorrow’s 


requirements... NOW 


During the early boom days of Oil City in 1909, 

H. C. Brewster was there operating a small 
equipment repair shop to serve pioneer contractors. 
Realizing the need for better drilling tools, the 

late Mr. Brewster developed one of the earliest 
steam-powered drums in the industry in 1910. That 
same year he founded the Brewster Company. 





N-12 N-95 N-85 


10,000 feet on down 8,000-15,000 feet 6,000-12,000 feet 


N-75 N-45 
7,000-10,000 feet 5,000-8,000 feet 6,500 feet or deep 
well workover 


On May 14... Brewster will reveal a revolutionary new de- 
velopment for the drilling industry. See it in the Brewster 
booth at the Tulsa Oil Show. 





THE BREWSTER COMPANY, INC 


THE 


HEAVIER 


THE LOAD... 


the more you need HYATTS . . . because you 
get more sheer load-carrying capacity with 
straight cylindrical roller bearings than with any 
other type. HYATTS give outstanding service in 
this deep well pumping rig. 


THE SPEED... 


the more you need HYATTS . . . because car- 
burized races, electronic control of eccentricity 
and internal clearances, and uncompromising 
final inspections assure smoother performance 
in speed reducers like this one. 


CY linda 


THE MORE YOU NEED anaes BEARINGS 





Loads are growing heavier, speeds are growing higher 
in many types of machinery today—and at the same 
time designers must often reduce overall size. Here’s 
where HYATT Hy-Rolls have it all over limited- 
capacity bearings—especially when you eliminate either 
inner or outer races of separable HYATTS and operate 
the rollers directly on the hardened and ground shafts 
or housing bores. It’s a smart way to save added space 
without sacrificing load capacity. Ask your nearest 
HYATT Sales Engineer for recommendations. 

SEPARABLE Hyatt Bearings Division, General Motors Corporation, 

OUTER RACE Harrison, N.J.; Pittsburgh; Detroit; Chicago; 
and Oakland, California. 


SEPARABLE INNER RACE 


VISIT THE HYATT EXHIBIT AT THE INTERNATIONAL PETROLEUM EXHIBITION 
TULSA, OKLAHOMA, MAY 14-23, 1959 


Hiy-ROLL BEARINGS 
FOR MODERA INDUSTRY 


THE OIL AND GAS JOURNAL 
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GM Diesel combines 8 New Basic 


o help industry fill its power needs, GM Diesel engineers 
have developed the most comprehensive power concept 
since they pioneered the small 2-cycle Diesel 


Using only 3 cylinder sizes, they have more than doubled 
the number of basic engines — vastly increased the horse- 
power range — yet maintained the family relationship and 
parts interchangeability for which GM Diesels are famous 


Eachengine features the ultimate in compactness, light weight, 
high efficiency, durability and inexpensive maintenance 


Basing their design on that of the versatile and capable GM 
Series 71 Diesel, GM Diesel engineers have created 8 new 
basic “V”" and “in-line” engines which will add vastly new 


power coverage to the present Series 71 and 110 


“V" and “in-line” engines 


First, the new Series 53 Diesel—comprising four b 
and “‘in-line’’ engines—is a smaller, more compact v 
the famous “71.” 

Here, at last, in the Series 53, are Diesels which cover 
horsepower ranges as never before. They hurdle the 
which have limited the use of Diesel power in a whol 
applications. They offer new opportunities for Diesel 
farmers, boatowners and industrial users by making 
GM Diesels particularly suited to their needs. They 
for themselves amazingly fast when they take ov 
gasoline engines. 

Four new “*V-71”’ engines complete the additions 
power range of the “‘in-line’’ 71 Series—set new stan 
low weight and small size per horsepower. These 


"4.71" 


HON TURBOCHARGED RATINGS 


‘Sito 118 HP. 69 to 167 HP. 
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engines bring far more power than ever before possible to 
the big brutes of the construction, mining, petroleum, logging 
and marine industries—up to 1650 H.P. when turbocharged 


Production has started and complete programming has been 
established on all new engines. Non-turbocharged engines 
will be available first, followed later by Turbopower models 


to complete the power range 


So—now more than ever before, it pays to standardize on 
GM Diesel power. For whatever you want a Diesel to do, 
there’s a GM Diesel to do it for you—faster, better, at less 
cost. Truly, here is a whole new concept in Diesel power 


the All-Purpose Power Line. Get the full story by writing 
GM Diesel, Detroit 28, Michigan 









— 


DIESEL 


DETROIT DIESEL ENGINE DIVISION, 
GENERAL MOTORS, DETROIT 28, MICH 


. 


in Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario 
Parts and Service Worldwide 





NOW...A “JIMMY” DIESEL 
for every power purpose 


20 to 1650 H.P. in only 3 cylinder sizes 


“~~ NEW SERIES 53 


—smalier Diesels millions can use 
2, 3, 4 and V6—20 to 195 H. P. 


A scaled-down version of the famous Series 71 GM 2-cycle Diesel—identical in design 

principles—the new 53 Series incorporates the time-proved features of patented GM unit ' 

fuel injection and uniflow blower scavenging in more compact, lightweight units. These 4-53""—51 to 130 H. .—_ 
spacesaving engines open up whole new fields of Diesel usefulness in trucks, buses, and taxicabs, 

in marine service, as well as in tractors, generators, loaders, lift-trucks and many other types 

of industrial equipment. 


——— SERIES 71 “IN-LINE” -———————— ——————————__—_--—— 


- the versatile, time-proved economy Diese! 
2, 3, 4, 6, Twin 4, Twin 6, Quad 6— 33 to 1008 H.P 


Never, in industrial history, have there been Diesels as versatile and capable as the Series 
71 GM Diesels—built in a wide range of Fan-to-Flywheel, Package Power, Torque Con- 
verter, Generator Sets, Economy truck engines and Turbopower models. And, because of 
GM Diesel’s unique power concept—a family of engines featuring unequaled parts inter- 
changeability—these time-proved “Jimmy” Diesels become even more valuable as key 
components of the GM Diesel All-Purpose Power Line. Today's “71” engines incorporate 
the results of 20 years’ continuous improvement. 


——— NEW “V-71" 


—higher horsepower in smalier, more compact units 
V6, V8, V12, V16, Twin V12, Twin V16—112 to 1650* H. P. 


The new V-71 “Jimmy” Diesels are a further dramatic illustration of GM Diesel’s mighty 
new power concept—rounding out the All-Purpose Power Line—yet retaining the GM 
family relationship and parts interchangeability. Here are engines destined to give you a 
better investment-earnings ratio than any you have ever had before. Diesels that boast 
the ultimate in compactness, light weight, high efficiency, durability, inexpensive mainte- 


“BV-71"'—150 to 334 H. P. 


nance and parts interchangeability 


*Turbopowered 


SERIES 110 


a favorite on heavy-duty jobs as ° 
6-110 and Twin-6-110—160 to 670 H. P 160 to 335 H. P. 


St ews eet 


Renowned for its ability to get big jobs done faster at lower cost, the GM “6-110” has 
stepped in and taken over thousands of jobs for every kind of business—done those jobs 
as never before—greatly expanded the usefulness of Diesel power. Built in single- and 
multiple-engine units, the Series 110 engine is available for a wide variety of heavy-duty 
applications in earth-moving, oil-field, railroad and marine equipment 


GM Diesel 
Detroit 28, Michigan 
Send me detailed information on new GM Diesel All-Purpose Power Line. | am interested 


in new Series 53 ( ), Series 71 “in-line” ( ), new V-71's ( ), Series 110 ( 


NAME TITLE 


COMPANY 
STREET ADDRESS 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS, DETROIT 28, MICH 
CITY ZONE STATE in Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario 
Parts and Service Worldwide 
in Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario 
Specifications subject to change without notice 
Litho U.S.A 





Ly of 
Oit Fold Workers! 


® BAASH-ROSS DIVISION 

MINING & CONSTRUCTION DIVISION 
@ INDUSTRIAL DIVISION 
@® ELECTRICAL PRODUCTS DIVISION 


“Old timers in the oil patch” aptly titles several members of 
the Family of Joy Manufacturing Company. The Baash-Ross 
Division has been a leader in the manufacturing of drilling 
and production equipment since 1919; Joy Portable Rigs are 
known the world over by seismograph and exploration crews; 
JOY Air and Gas Compressors are a familiar sight on air 
drilled wells and production systems; while the JOY Elec- 
trical Products Division makes rig lighting as simple as 
stringing Christmas tree lights. 


>-ORTABLE RIG 


JOY portable rigs rated from 350 feet to 4000 feet meet 
every requirement for fast, shallow hole drilling. Heavy duty 
draw works, retractable rotary tables, efficient pull-downs and 
sturdy masts that can be rigged-up or laid down easily and 
quickly for fast location change make Joy rigs the favorite 
with drillers everywhere. 





JOY 350 SERIES DRILLING RIGS. 350 feet 
rating, truck mounted, fully equipped with 
everything needed for efficient drilling. 


JOY MANUFACTURING COMPANY 
MINING & CONSTRUCTION DIVISION 


Executive Offices: Henry W. Oliver Building * Pittsburgh 22, Pennsylvania 





Baash-Ross supplies the oil industry an extensive line of high 
quality drilling and production equipment that is engineered and 
built to give the best service under any drilling condition. A com- 
plete network of service points in all oil producing areas throughout 
the world is assurance that a JOY-Baash-Ross representative will be 
on hand to help you get the most from your Baash-Ross equipment. 

Baash-Ross plants in the major oil field equipment manufactur- 
ing centers have the machine tools, the facilities and the skilled 
workmen to produce and deliver any size order of any B-R equipment. 





Baash-Ross drill collars are engineered and thoroughly inspected to positively assure 
manufactured to give long service life. Be- that they are perfectly straight, balanced, 
fore leaving the Baash-Ross plant they are accurately bored and correctly threaded. 


You can handle every piece of pipe going 
into your well with complete safety when 
you use Baash-Ross slips. There is a top 
quality, B-R slip designed to grip every 
kind of pipe tightly and evenly with no 
danger to pipe, crew or other equipment. 





Made of high grade steel, Baash-Ross 
Tubing and Casing Spiders and Slips 
are available in sizes and types to run 
tubing and casing in all depth wells. 
Slips are unitized for even grip and 
have steep taper backs for easy release. 





BUSHIN( 


Smooth feeding under all conditions of torque and rotary speed is inherent 
in all sizes and types of Baash-Ross Roller Kelly Drive Bushings. Tandem 
rollers with non-friction roller bearings are available in assemblies for 
either square or hexagonal kellys. 


Baash-Ross Well Heads are engineered to support all 
tubing and casing in complete safety without danger 
of blow-out or dropping. Metal-to-metal seals backed up 
by soft seals prevent any leakage of gases or oil. 


The Baash-Ross Liner Hanger provides 
a means of positioning and supporting 
tubing or casing in the well and is set 
usually near the lower most end of an 
existing string of casing. Many dollar 
savings in the oil string cost can be 
realized by using Baash-Ross Liner 
Hangers. Three types are avilable; plain, 
regular action and delayed action types. 


OTHER BAASH-ROSS 
Baash-Ross Power Swivels now proved EQUIPMENT INCLUDES: 


for practical drilling of deep wells as 














Traveling Blocks « Kellys 


Fishing Tools « Produc- 
tion Equipment 


well as for workover and _ specialty 
operations. With a B-R Power Swivel 
all conventional drilling operations are 
xerformed without the use of tary 

ee ee 0 ee SEE THE COMPOSITE 
table and drive, kelly, etc. In addition, 

you can drill up or down and can main- CATALOG FOR DESCRIP-’ 
tain full drill string torque, even under TION OF ALL BAASH- 

ROSS EQUIPMENT. 


stall conditions. 


BYAVANS) HE RRO} SSSB DIVAS) ITOIN 


OF JOY MANUFACTURING COMPANY 


GENERAL OFFICES: 5306 CLINTON DRIVE, HOUSTON, TEXAS 
FOREIGN OFFICES 


Monte Carlo, Monaco; Mexico City, Mexico; Greenock, Scotland 
Olney, ‘il.; Calgary London, England; Paris, France; Caracas, Venezuela; Buenos Aires 
Export Office Argentina; Rio de Janeiro, Brazil; Tel Aviv, Israel; Tokyo, Japan 


AREA OFFICES 
Houston, Texas; Odessa, Texas; Dallas, Texas; Long Beach, Cal 
Casper, Wyoming; Oklahoma City, Okla 
Alberta Canada; New York, N.Y 





Discharge pressures from high vacuum to 2000 psig make JOY 
Compressors applicable to a wide variety of oil field needs. The 
basic frame and drive units can be fitted with any of the 
various sizes of JOY cylinders to meet changing horsepower and 
pressure requirements. 
JOY “Packaged” 
Gas Compressors are 
made up on oil field 
skids and include the 
compressor and its 
engine as well as the 
scrubbers, coolers and 
controls. The unit is 
ready to pipe-up on 
arrival at location. 
Frames are avail- 
able in vertical, V-Ver- 
tical and semi-radial 
designs for minimum 


Space requirements. 


JOY MANUFACTURING COMPANY 
INDUSTRIAL DIVISION 


Executive Offices: Henry W. Oliver Building * Pittsburgh 22, Pennsylvania 


Rig, doghouse, engine room and ct llar lighting ceases to be i proble m 


when you use JOY String-a-lite wiring assemblies and fixtures. Packaged 


as a unit, with cast alum- 

inum circuit breaker box “st 
and harnesses rigged for 

standard derricks, the JOY ’ oO 
String-a-lite assemblies can 

be strung in a minimum of 


time and insures years of 


trouble-free service. 


MANUFACTURING COMPANY 
ELECTRICAL PRODUCTS DIVISION 


Executive Offices: 1201 Macklind Ave. * St. Louis 10, Missouri 
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IDECO drilling, workover and servicing equipment 


DEPTH and APPLICATION 


WITH TORQUE CONVERTERS, FLUID COUPLINGS, MECHANICAL OR ELECTRIC DRIVES 


OFFSHORE 
BARGE 





























Experience as old as this Century 


FSIGNG AS MEWAS Tila YEAR! 


50,000 rl \ ‘ ’ Packers Pace the 


Progress of a Great Industry 


Texas Iron Works’ experience in 
packers dates back to the turn of the 


Century and the time when packoff 


nos FOR VEE 


was obtained by such ingenious 
means as a boot full of dry beans 
or a frayed canvas sleeve bunched 
up around the liner. The industry has 
come a long way since those days of 
inspired if sometimes unpredictable 


improvisation . .. and T-l-W has paced 





its progress all the way. Today a 


leader in the constant improvement 





Ss Owe Comet TO LaPENO evan e 


of oil recovery equipment, with such 
tools as the Dual String Pin Packer 


shown here, T-Il-W confidently faces 





the next Century of oil production 


progress. 


PACKERS FOR EVERY PURPOSE 


Multiple String Packers © Hook Wall Packers 
Liner Hangers * Liner Hanger Packers 

Liner Packers * Set Shoe Assemblies 

Liner Setting Assemblies i Early T-1-W Wall Packer Write today for 

Back Pressure Valves * Hydraulic Hold-Downs ae introducing release complete details 
N and reset feature, on T-1-W Packers 


Tension-Type Tubing Anchors SN IT commonly called the for every purpose. 
Tension-Type Packers Avtomatic Bottom. 











TEXAS IRON WORKS 


Manufacturers of: T.1.W. Portable Rigs . . . T.1.W. Safety Joints . . . T.1.W. Rotary and Casing Slips ... . T.!.W. Grief 
Stem Safety Valves . . . T.1.W. Packers for every purpose .. . T.1.W. Pump Chambers .. . T.i.W. Mudmixers 
. and many other oil field tools. 





GENERAL OFFICE and MAIN PLANT: 1401-1423 Maury Street, P. 0. Box 16068, Houston 22, Texas 
Other Shops at Victoria and Corpus Christi 

EXPORT REPRESENTATIVE: Val R. Wittich, 30 Rockefeller Plaza, New York, N. Y. 

IN VENEZUELA: Oilfield Sales & Service, S. A.,Anato & Maracaibo 

IN CANADA: Garrett Oi! Tools, Ltd., Edmonton, Alberta 
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The so-called ‘Spark Plug Rig’ 
earliest of its type, shows use 
of Diamond Roller Chains. 


aga of The Oil Producing Industry 


Many problems were encountered and solved 


by means of Diamond Roller Chains 


Pioneering, daring, and willingness to over- 
come obstacles have marked the 100 years of 
American oil industry. High speed drilling, 
greater efficiency, more power were essential 
requirements as the need for more oil pro- 
duction increased. 

With the application of internal combus- 
tion engines, Diamond Chain Company par- 
ticipated by supplying the roller chain drives 
as shown above on the so-called ‘Spark 
Plug Rig.”’ 


today’s oil country equipment but was the 


This bears little resemblance to 


start of a new era in machinery and equip 
ment devel pment. 

Such applications were followed by the 

design of drives into transmissions, of draw 

works, Tor enyine compounding, 

mud pumps, power take-off, and 

to pumping unit reducer transmis- 


problems not 


= 


sions, presenting 


heretofore encountered. 


Example of multiple strand high-speed chain 


: == Sos 


ae 


— + 


drives as used on modern equipment 


= 


Further study of oil country power trans- 
mission applications became an important 
phase of Diamond engineering service. Orig- 
inal work and research in the field led to the 
determination of actual loads in roller chains 
of pumping unit reducers and on “rig 
fronts.” 

Because of this early and continued research 
and application stud'+s, the use of Diamond 
Roller Chain Drives expanded rapidly with 
the industry. Problems were constantly 
met and solved, with drawworks increasing 
in unit size to 3500 installed horsepower. 

Participation in the American Petroleum 
Institute activities, beginning in 1930, helped 
towards establishment of ratings for pump- 
resulted in “A.P.I. 
And im- 


proved techniques in the manufacture of 


ing units that finally 


Specifications for Pumping Units.” 


roller chains, both single and multiple strand 
for higher speed applications, kept pace with 
requirements. 

Needless to say, the various contributions 
made by the Diamond Chain Company 
would not have been possible except through 
the generous and helpful cooperation of 
engineers, makers of equipment, and men 
in the oil drilling and production field. 
Diamond engineers in the field and at the 
plant have always appreciated this cooper- 


ation. 


DIAMOND CHAIN COMPANY, Inc. 
A Subsidiary of American Steel Foundries 
Dept. 475, 402 Kentucky Ave., indianapolis 7, Indiana 
Tulsa Office: 2238 Terwilleger Bivd. 
Offices and Distributors in All Principal Cities 
lease refer to the classified section of your local telephone director) 
under the heading CHAINS or CHAINS-ROLLER 


OLLER 
HAINS 


DIAMON 


Diamond's Important 
Achievements and Recorded 
“Firsts” 


First to advocate the establishment of the indus- 
try-wide A. S. A. approved, roller chain standards. 


Initiated design and production of multiple 
strand roller chains for higher speed applications. 

Introduced for the first time, pre-stress produc- 
tion roller chain. 


First roller chain application on a rig front 
powered by internal combustion engi 





First roller chain manufacturer to offer engi- 
neering service to the oil country. 
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Field tests on roller chain drives in the oil 
country—first conducted by Diamond. 


First to study fatigue of roller chain parts and 
to make design changes for improved fatigue 
resistance. 


A new technique developed to improve fatigue 
resistance by means of ball drift pitch holes. 


* . * * * 


Another important first—applying roller chains 
on drawworks transmissions. 


To establish peak loads in chains on pumping 
units. Diamond engineered in the first strain 
gouge tests in the field. 


First to conduct research on the mechanics of 
roller chain. 


At the 11th mid-year meeting of the American 
Petroleum Institute Division of Production, the first 
paper on fatigue effects in roller chain was pre- 
pored and presented. 


For greater fatigue resistance, Diamond was 
the first to shot-peen chain parts. 


. * * * * 


The “Mechanics of the Roller Chain Drive’— 
the first publication of a treatise on the subject. 


First to prepare and present a paper on chain 
capacity rating research, ‘Proven Concepts in Oil 
Field Roller Chain Drive Selection” presented at 
Tulsa, September, 1957. 





iss well over 
a third of a cOnmUny 


the oil industry 
has looked to 


fer the 

important advancements 
HIGH PRESSURE DRILLING 
AND CONTROL EQUIPMENT 
WELL-HEAD EQUIPMENT 


FISHING TOOLS 


fo — 


As the oil industry continues fo 





progress, you can depend on Shaffer ‘ for nha tof 


SHAFFER TOOL WORKS 


Brea, Calif... Houston and Odessa, Jexas...Oklahoma City, Okla. Fumington, New Mexico 
Casper, Wyoming ... Houma, Louisiana 
Export Sales: New York, NY. 


THE OIL AND GAS JOURNAL 
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INTERAMERICANO 








UNITED STATES 


Atlantic 





PRODUCTION AND 
REFINING CAPACITY 


(Barreis per day) 
CRUDE-OIL [REFINING | 
COUNTRY {PRODUCTION CAPACITY | 
Argentina 94,300 | 221,550 | 
Bolivia 9,075, 12,300 
Brazil 52,249 152,800 
Chile 14,875 24,000 
Colombia 132,171 73,400 
Cuba 961 88,400 
Ecuador 9,042 5,795 
Mexico 243,116 447,000 
Neth. W. Indies 650,000 
Peru 54,342 49,200 
Puerto Rico 77,500 “ 
Trinidad 99,290 | 158,500 By LEGEND 
Uruguay 28,000 - 

Venezuela 2,514,799 820,100 














Olt FIELDS 








GAS FIELDS 

Olt LINES UNDER CONST 
Olt PIPELINES 

GAS LINES UNDER CONST 
GAS PIPELINES 
REFINERIES 


EXPLORATION ACTIVITY 








V-SERIES MUD PUMPS 


The V 1500 is the largest in a new line of quadruplex 
plunger pumps specifically engineered to meet pres- 
ent day requirements of modern drilling techniques. 


Lighter and smaller than any comparable large 
horsepower unit on the market, this compact 
1,500-hp pump handles from 290 to 670 gallons 
per minute (at 3,280 to 4,000 pounds pressure) with 
54-inch plungers. Plunger size can be changed 
quickly and easily on location and the pump 
tailored to any practical volume and pressure re- 
quirement. Model V1500 is now in production at 
our Wichita plant. Models in the 700-hp and 
400-hp classes will be available soon. 


Cardwell VIGOO at Hitchcock Teast Base 
— site of more than 500 hours of intensive testing. 


Cardwell’s new 1500-HP. pumps are now in actual use — 
and available for inspection — at the following locations: 


@ Plaquemines Parrish, Louisiana; Township 19 South, 28 
East Section 31. Estimated well depth: 18,000 ft. 


@ Terrebonne Parrish, Louisiana; Township 21 South, 18 
East-South Quarter of Township. Estimated well depth: 
16,000 ft. 

@ Galveston County, Texas; 4 miles South of Alta Loma 
Township. Estimated well depth: 15,000 ft. 

@ St. Mary Parrish, Louisiana; Ramos Field. Estimated well 
depth: 17,000 ft. 


For specific site locations, contact Cardwell Manufacturing 
Company, 2010 South Coast Building, Houston, Texas. 


This dramatic new concept in pump design 
brings you these vital improvements! 
* LESS WEIGHT 
Model V1500 weighs only 23,500 pounds. 
* LESS WEIGHT PER HORSEPOWER 
Weight ratio is only 16 pounds (approx.) 
per horsepower. 
* LESS MAINTENANCE COST 
No liners or pistons. 
* LESS SIZE 
Occupies less space than eight-foot cube. 
* LESS FLOW FLUCTUATION 
Single-action design provides even flow with 
all plunger sizes. 
Complete operational data and detailed 
specifications are available by writing direct 
to: Cardwell Manufacturing Company, Box 2001, 
Wichita, Kansas — or through your local Cardwell 
representative. CONTACT US TODAY! 


V-SERIES MUD 


For tomorrow's equipment - keep your eye on Cardwell today 
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HELMERICH & PAYNE, INC. 


Still drilling ahead below 23,500 
feet on the deepest well ever 
drilled by a drilling contractor 
and the second deepest well in 
the world. These were the records 
being set in September of 1958 
by Helmerich & Payne, Inc.'s Rig 
47 under contract to Shell at its 
#5 Rumberger near Elk City, 
Oklahoma. 





HELMAERICH & PAYNE inc. « TULSA, OKLA 


Helmerich & Payne, Inc. has 
forty years of drilling experience, 
and now operates 30 drilling rigs 
in the United States and abroad. 
For a competitive drilling bid and 
a quality-engineered drilling job 
— anywhere in the world — 
contact Helmerich & Payne, Inc., 
First National Building, Tulsa, 
Oklahoma. 
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Power take-off rigs like the one at left were 
a common sight thirty years ago. They were 
built by the Portable Rig Company, parent to 
Waukesha Sales & Service, Inc. 

By 1930, the company was already well established as 
distributor for Waukesha Gas Engines in Houston. One of 
our first branch stores (shown above) was located in East 
Texas during the great boom there. Our latest branch store, 
in San Antonio, is shown below. 

The dependability of Waukesha engines and the service 
behind them helped build a fine reputation for us through the 
years. The company grew steadily, as the oil industry grew. 

Today, Waukesha Sales & Service has 13 fully-stocked 
locations in a four-state area. Climax Engines, Kohler Electric 
Plants and many other famous lines have been added. Our 


Wwas OuUF byword representatives are well-screened, well-trained. And our rep- 
utation for good service and quality products was never better. 
when dad was a lad 
-=and still is today. 


| 
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WAUKESHA SALES & SERVICE, :... 


1422 Maury Street, Houston, Texas 


Abilene ¢ CorpusChristi ¢ Dallas ¢ Houston ¢ Kilgore e Midland e¢ Odessa 


Pampa ¢ San Antonio ¢« San Juan ¢ Wichita Falls « New Iberia ¢ Shreveport *« Hobbs 


World’s largest distributor of oil field engines 
y ae UWLi « ngines, Kohler Electric Plants, American MARC Diesels, Marine Products Pumps, 


Stitt Spark Plugs, Cyclone Filter Elements, Weatherhead Hose and Fittings, Willard Batteries. 





PROOF from the 
PAY ZONE" 


» much time and money are invested 
e purpose—to locate oil—we can't afford 
about the produc tivity of a few feet 
We know from experience that the 
f the entire venture depends upon 
e information on the possible pay zone 
ere's no need for guesswork when 
ers lasting physical evidence of the 
mn potential of the reservolr Infor 
storage capacit perme ability, for 
ds, fractures, fluid contacts, rock 
characteristics is readily available 
t, enabling him to forecast more 
the primary and secondary perform 
well 
ire highest core recovery, Christensen 
incorporate a stabilized, ball bear 
nded inner barrel which receives and 
the core from washing, blocking or 
rinding. Working with the smooth 
liamond core bits, these barrels deliver 
res in all types of formations 
ou are planning to core hard 
unconsolidated formations, there 
r guesswork. Let Christensen show 
get more from yur investment by 
omplete, lasting evidence of the 
our rig. Christensen Diamond 
vou the greatest amount 


t Per Foot 


Diamonds Mean, “Less cost per foot.” 


AMON) eon 
CHRISTENSEN PRODUCTS Ree 


| 
1937 SOUTH SECOND WEST «+ SALT LAKE CITY, UTAH 


A complete line of conventional, rubber 
sleeve and wireline core barrels is avail- 
able. For information on these and a com- 
plete line of diamond coring bits — 
Write or call Christensen Diamond 
Products Co 
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TOOL OPENS WAY FOR BETTER 


AND SAFER COMPLETION METHODS “ 


This headline is familiar to those who have participated in the 
growth and development of our modern oil industry. Brown Oil 
Tools, Inc. is proud to have had a part in this growth and 
honored to have shared in the headlines. 

Frem an humble beginning, Brown Oil Tools has grown with 
the industry, always striving to offer useful tools. All Brown 
equipment has been designed with a purpose: to provide maxi- 
mum safety for personnel and in well completion practices. 
Many of these contributions would not have been possible with- 
out the gracious assistance offered by operating companies, large 
and small. 

With the complete cooperation and confidence of the produc- 
ing industry, Brown pioneered in 


f the Retractor Head 
npleting High Pressure Wells 


nment 


High pressure flanges and Christmas 
Tree valves were unknown in the 
early years. The introduction of the 
Brown Retractor Head made pos- 
sible the completion of high pres- 
sure wells which before this time 
had been impossible to complete 
The Retractor Head was the first 
well head control device for this 
type work. 


and Method for 


hing We ider Pressur 

This achievement led to the practice of set- 
ting screen liner, liner packer and related 
equipment on tubing before the washing 
operation. Prior to this time, several trips 
with drill pipe were necessary to do the 
same job. 


The Brown technique resulted in a safe 
Operation and resulted in obtaining good 
producers by removing the drilling mud 
normally left behind the screen. Once the 
well was washed it was ready to place on 
production and no tripping of the equip- 
ment was necessary. 


This tool provides for pulling sanded-up or 
plugged tubing with complete safety to well 
and personnel. 


Pressure trapped between bridges makes 
normal tubing pulling operations unsafe. 
The Tubing Bleed-Off Assembly allows for 
“bleeding-off” of trapped pressure and also 
allows for circulation to “kill” the well, in- 
suring control at all times. 


PETROLEUM PANORAMA, 1859—1959 


Development of *P+R-I-M-E“ 
Completion Method and Tools. 


This pioneering effort resulted in the 


first dual and triple string retrievable 
packers. More than 1600 pieces of 
Brown equipment for parallel dual 
string installations have been run. 30 
triple string completions have been 
made and the FIRST QUADRUPLE 
parallel string installation was accom- 
plished with Brown equipment includ- 
ing Hydraulic Set Retrievable Packers. 


*Parallel Retrievable Independent Mul- 
tiple-string Equipment. 


Development of Hydraulic Set 
Retrievable Packers 


f 


This is an entirely new concept in packer design. The construc- 
tion and operation of this packer makes possible the running of 
single, dual, triple and quadruple packers for conventional mul- 
tiple zone or multiple alternate zone completions. 

The packers are all run in on the first string of tubing. The 
remaining tubing strings are then run and landed, the blowout 
preventer assembly removed and the well head installed. Circu- 
lation to change over well bore fluid is accomplished and the 
packers are then set and tested individually. 

The packer allows for complete well control and safe operations. 


The Proving Ground for Brown Tools and Methods. 


We have listed only a few of the sig- 
nificant contributions Brown has made 
to the petroleum industry. Even as we 
pause to consider these, creative minds 
are busy planning and researching for 
tomorrow. It is at the Brown test well 
that the tools of the future will be de- 
veloped. Here equipment is tested and 
proved under realistic conditions prior 
to running in the field. 


We of Brown Oil Tools are indebted to 
the personnel of the petroleum industry 
whose ideas and cooperation made pos- 
sible the building of tools in response 
to their needs . . . each a proven tool, 
each a safe tool. 





OIL TOOLS, INC. 





8490 Katy Road, Houston, Texas 











to better Drilling 


@ FOR COST-CUTTING PRODUCTS 


@ THE KNOW-HOW TO USE THEM 


There are three sound reasons why Magcobar can cut your 

drilling costs. First, proved excellence of products. 

Second, the industry’s best trained mud engineers plan the mud program 
for your well and keep it running smoothly. Third, extensive 

research facilities keep bringing you the best drilling chemicals and 


additives for your particular problems. 


Bringing these three important reasons for Magcobar superiority to 
their present high level can never be the work of a day or a year 

by any company. Product quality is based only on careful controls and 
Strict analyses from production to well. A mud engineer’s skill 

is born with training in the lab—a big lab with experience—matures 
under a wide range of field conditions, and reaches full power in 

the continual mastery of new techniques, new products. And research, 
a word frequently sinned against, means continuing expense, 
continuing outlay of cash to keep on providing the drilling industry 


with the best products and techniques. 


Save with Magcobar on your next well. 


Magcobay 
MAGNET COVE BARIUM CORPORATION ; wn 


DRILLING MUD SERVICE 





FIRST portable rig to utilize the truck 
engine for drilling power, Failing rigs are 
constantly improved and modernized to 
keep step with the fast-moving 
petroleum industry. 


IN ALL CLIMATES, in al! areas, under all 
conditions, from Alaska to Zanzibar, 
Failing rigs have earned their salt and 
proved their worth. Geologists and 
geophysicists alike depend upon them. 


TODAY hundreds of Failing rigs are 
seeing action in the United States, in 
Canada, and in Mexico. In the countries 
of the Far East, in Africa, India, Egypt, 
Germany, France and South America, 
anywhere you go outside the !ron Cur- 

To the yeung man of today upon whom tain, Failing rigs are working to produce 

rests the responsibility of finding tomor- more oil for a better world 

row’s oil, Failing rigs will be working 

with you, shoulder to shoulder. 








THOMPSON pump co. 


PIONEERS IN PUMPING EQUIPMENT FOR 37 YEARS 


Pioneering the oil well pump field for 37 In 1922, Thompson introduced the Sand 
years, servicing pumps at their service stores’ Resisting Oil Well Pump, and through the 
and oilfield supply stores, Thompson Pump years has created many important and suc- 
Company produced its first pump in 1921... (Gessful “Sand Resisting” Oil Well Pumps. 
the Combination Working Barrel and Flow ; 

Pump which was used in the field south- 
west of Beggs in Section 12-14-11 Okmulgee, 
Oklahoma 


Among the many pump features invented 
and produced by the firm are the following: 


@ Self-Aligning Traveling Tube Double Plunger Pump with 
Sealed-Off Valve 
@ Traveling Plunger Rod Type Pumps 
@ Bottom and Top Hold Down Pumps 
@ Subsurface Pumping Equipment 
@ Rod Guides and Paraffin Scrapers 


Today, Thompson makes all standard size pumps and parts which 
can be used with any equipment which meets API specifications. 


THOMPSON PUMP CO. 


801 W. 20th St. OKMULGEE, OKLAHOMA Phone 2164 
iF IT’S A THOMPSON PUMP, YOU CAN DEPEND ON IT 
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High road, 
low road, 


ad! 
Or no road "Dodge, De Soto and Fargo 


4-wheel-drive Power-Wagons don’t care where your drilling 
rig is—they wheel through soft sand, brush, or mud as depend- 
ably as they speed down a highway. For in addition to 4-wheel- 
drive traction, they have the power to go anywhere—up to 207 
horsepower. These rugged 4x4’s offer outstanding convenience, 
too, with exclusive push-button automatic transmissions. 


A wide choice of extras— power winch, power take-off, pintle 
hook, brush guard—lets you match your Dodge, De Soto or 
Fargo 4x4 to your particular job. See your local dealer for all 
the facts. 


Dodge - DeSoto - Fargo 
TRUCKS 


CHRYSLER CORPORATION + DETROIT, MICHIGAN, U.S.A. 








CHRYSLER INTERNATIONAL, sa. GENEVA, SWITZERLAND 


yh ei, Fee 
jee she 
ob as.» © 


Complete line, for passengers or payload! There are Dodge, De Soto and 
Fargo 4x4’s for every use: roomy Town Wagons... stakes... pick-ups... 
chassis cowls for special truck bodies . . . even extra-rugged “‘military”’ 
model Power-Wagons! Two V-8’s, three Sixes. G.V.W.’s up to 20,000 lbs. 
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Cygnet, Ohio, store was the first ent ————————————— 
in National Supply's store system. %4, LAA Lith AN Os NODA A 


The National Supply Company grew with Petroleum 
Industry; now covers entire Free World 


THE success “secret” of The National Supply Company National Supply stores were among the first buildings 
can be told in a few words—service to the petroleum erected in many historic oil towns. The famous Spindletop 
industry. well, near Beaumont, Texas, was still spewing uncon- 

Since the 1890's, this company has followed oil men trolled when National started carloads of equipment to- 
wherever they have gone and has provided them with ward Beaumont to open a store there. National opened 
machinery and supplies for drilling and production. a store in Oklahoma in 1903, when the territory’s entire 

Started when the search for oil was concentrated in production was only 139,000 barrels a year; the company’s 
the eastern United States, National Supply helped out in foresight was confirmed when the following year’s pro- 
that search as it was extended westward to California, duction soared to 1,367,000 barrels. At one time or 
then to Texas and Oklahoma, and eventually to such another, National stores have served oil men in almost 
places as Alaska, Kuwait, Japan. and Australia. 400 different areas. 

National's “‘blue iron” has drilled thousands of wells, In a formal sense, National Supply began its existence 
and National equipment has produced millions of barrels in 1894, when a company of that name was incorporated 
of oil and billions of cubic feet of natural gas. Spang in West Virginia. But in its growth, it acquired some other, 
Pipe, made by National Supply, is renowned for its out- older companies, so that its antecedents date back all the 


standing performance. way to 1828. 








Structural steel for use in pumping units 
can be cut quickly and accurately with 
automatic torch at the Gainesville plant 


Assembly department at Torrance, with several 
draw works in various stages of completion 

















Outgrowth of small machine shop 


Much of the character of National Supply, and many of 
its traditions of service to the petroleum industry, came from 
Shaw, Kendall and Company and the Buckeye Supply Com- 
pany, which merged with National in 1896. Both companies 
were an outgrowth of a small machine shop established by 
Daniel C. Shaw in Toledo, Ohio, in 1870. 

At that time, Ohio was one of the most active parts of the 
oil country, and machine shops like Shaw's were principal 
sources of machinery and equipment. 

In 1871, Cornelius Kendall joined Shaw and the firm name 
was changed to Shaw and Kendall. Two years later, William 
Hardee became another partner and the name became Shaw, 
Kendall and Company. 


Merger? Just knock out a wall! 


Adjacent to the small plant was a brass factory which took 
on a line of pipe and fittings. This competitive situation was 
taken care of by the simple expedient of admitting the owner, 
Joseph L. Wolcott, as a partner and knocking out the wall 
between the two concerns. 

Not too far from Toledo, the area around Findlay, Ohio, 
was the scene of a considerable oil boom. To get a greater 
share of oil field business, the firm made an arrangement with 
W. C. Hillman, an experienced oil field supply man from 
Pennsylvania, and set up a branch that became known as the 
Buckeye Supply Company. 


When “turnover” was too fast 


Established in 1887, Buckeye set up its first store at Cygnet, 
Ohio, about 30 miles south of Toledo. The store had no 
problems with slow “turnover.”’ The first shipment of fittings 
and supplies never reached the shelves of the store. Everything 
was bought by eager oil men right at the freight depot. After 
the first excitement subsided, Hillman took up quarters above 
the store so he would be available on 24-hour call, establishing 
a precedent that has been followed many times since in supply 
store history. 

Back in Toledo, the machine shop and forging facilities 
were being pushed to capacity. By 1890, Shaw, Kendall and 
Company outgrew its quarters and moved its manufacturing 
business to a larger building. 


National Supply enters the scene 


As the oil boom continued in force, Buckeye opened 14 
more stores, moving eastward toward West Virginia and 
Pennsylvania. Eventually its operations began to overlap those 
of the newly-organized National Supply Company. A merger 
was suggested and was completed in 1896. 

In 1902, National Supply extended its store system as far 
west as California, where the Union Tool Company had set 
up a small factory two years earlier for the manufacture of 
oil field equipment. National Supply became the distributor 
for Union Tool and watched that company’s development 
with interest. 
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A human dynamo at Union Tool 


Founded by Lyman Stewart, head of the Union Oil Com- 
pany, Union Tool was directed by a veritable human dynamo 
named Edward Double, a native of Titusville, Pa. 

Double was one of the first men to see the practical poten- 
tialities of the rotary drilling system introduced at Spindletop. 
Able and imaginative, he so improved rotary equipment that 
it superseded cable tools in California and began its spread 
all over the world. After Double died, Union Tool’s controlling 
stockholders in 1920 sold their interests to National Supply, 
thus combining the largest distributor of oil field equipment 
with the largest exclusive manufacturer of oil field machinery. 

During the next ten years, National Supply advanced in 
size and prestige, with stores throughout the United States 
and Canada, a busy export division, and extensive manufac- 
turing operations. However, the company had no facilities 
for making pipe. National gained great strength in 1930 when 
it acquired one of the nation’s oldest and most respected steel 
pipe manufacturing firms. 


Spang Pipe for Colonel Drake? 


This firm was an outgrowth of H. S. Spang and Son, 
founded in 1828 at Etna, Pa., near Pittsburgh, to make farm 
implements for the westward-bound pioneers. In 1840 the 
firm pioneered in the manufacture of wrought iron pipe, the 
first such pipe manufactured west of the Alleghenies. It is 
even possible that Spang Pipe was used by Colonel Drake in 


ess quality in manufacture 


Top Left—Boring 2-inch hole 
in a 10-inch casing flange 
during making of wellhead 
equipment at Houston plant. 


Top Right—Lowering main gear 
and eccentric into frame during 
the assembly of a big National 
slush pump at the Toledo plant. 


Bottom Left—Turret lathes at 
Ambridge plant are for boring, 
turning, and cutting threads of 
Spang Drill Pipe, and also ma- 
chine seal to prevent leakage. 


Bottom Right-—Multiple spindle 
machines are used for tapping 
the couplings for Spang Welded 
Pipe at National's Etna plant. 
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drilling his first oil well—an interesting conjecture! 

John W. Chalfant joined the firm in 1856 and the name 
was changed to Spang, Chalfant and Company. In its con- 
tinued growth, Spang-Chalfant acquired the plant of the 
Standard Seamless Tube Company, Ambridge, Pa., in 1928. 
This plant, which was founded in 1913, had been a leader in 
developing seamless steel pipe to meet the demands of ever- 
deeper drilling. 

With the acquisition of its own pipe mills, The National 
Supply Company was able to round out its services to the 
petroleum industry. It manufactured oil field machinery and 
pipe and it operated a widespread store system. The years 
since 1930 have been marked by great improvements in its 
plants and products and further extension and improvement 
of its store system. The company is proud of its position as 
the world’s largest manufacturer and distributor of oil field 
machinery and equipment. Headquartered in Pittsburgh, it 
has offices in more than 60 cities. 


Machinery plants grew 


National Supply’s original factory at Toledo has grown into 
a plant consisting of 30 buildings on a 14-acre site. Its products 
include drilling rigs, pumps, torque converters, tool joints, 
and other oil field machinery and equipment. 

Larger drilling rigs, and other oil field machinery and equip- 
ment, are manufactured at the National Supply plant at 
Torrance, Calif. This plant, with 30 principal buildings and 
approximately 700,000 square feet of covered floor space, is 





generally conceded to be the largest completely integrated 
machinery manufacturing plant in the west. 

The company has a small plant at Houston, Texas, for the 
manufacture of wellhead equipment. This plant also is used 
extensively for rigging-up drilling rigs prior to export shipment. 

The company’s newest plant is at Gainesville, Texas, in 
almost the exact center of the great southwestern oil producing 
area. This plant specializes in the production of pumping 
units. Presently consisting of a manufacturing building and 
an office building, both air conditioned, the plant is located 
on a 96-acre site that allows for future expansion. 


Modern tubular mills 


The pipe mill at Ambridge, Pa., is one of the largest and 
most modern in the world for the manufacture of seamless 
steel tubular products, with an annual capacity of approxi- 
mately 400,000 tons. The plant also can produce over 12 
million feet of sucker rods. 

Another tube mill, located at Etna, Pa., on the site of the 
original Spang Works, can produce approximately 270,000 
tons of welded steel pipe and electrical conduit annually. 


Wide range of products 


National Supply's present rig family consists of ten basic 
sizes, for depths from the 1,000 to 2,000-foot range up to the 
16.000 to 25,000-foot range. Over a long period, the world’s 
depth records have been made repeatedly with National rigs. 

Drilling components and equipment made in National 
Supply plants include the draw works, slush pumps, drive 
groups, fluid drive transmissions, rotaries, drill collars and 
kellys, and block and tackle equipment. 

National production equipment includes a complete family 
of pumping units, wellhead equipment for all depths and pres- 
sures, the National PLUNGER Lift, and National Triplex Pumps. 

The company is engaged in a continuing research and 
development program, seeking to provide new and improved 
products and better manufacturing methods. Research activi- 
ties have been responsible for many significant improvements 
in oil country tubular goods. Such products as Spang Extreme 
Line Casing and Tubing, Spang Double Seal Shrink Thread 
Drill Pipe, Spangweld Drill Pipe, and Spangseal Tubing, have 


done much to make possible today’s deep wells. 


National Supply rigs are preferred for offshore drilling, as well 
as for use on land. The mobile platform above has a diesel 
electric rig for drilling to 16,000 to 25,000-foot depth range. 





Left—A trailer-mounted National rig 
for medium drilling seen on location. 


Below —Ten identical pumping units 
work side by side at this location. 


National's wellhead assemblies are 
made for all depths and pressures 
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National Supply products give outstanding performance 


Left—Spang Extreme Line Casing 
has established many perform- 
ance records. It is one of the 
outstanding seamless tubular 
products of National Supply. 


Above—This rig was the first ever to 
drill below 25,000 feet, making sixth 
successive world's depth record won 
using a National Supply Company rig. 


Left—National Triplex Pumps are used 
for water flooding, disposal of salt 
water, and other oil field purposes. 


Below—At National's Technical Center, 
near Pittsburgh, engineers make tests 
leading to new product development. 





“Storekeeper 
to the 
oil country” 


Git a mule! Picture above was taken in front of 
our Seminole, Oklahoma, store at the time of the 
Seminole boom, when the roads were deep in mud 
Photo at right shows modernized store of today 


Below—Modernization program extends to store 
warehouses, equipped for most efficient service 
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= fy IN ITS GROWTH, and extension of its store system to each new 
| area of oil activity, The National Supply Company became 
known to many people as the “storekeeper to the oil country.” 
In area after area, the National store became the center of 
activities for oil men. It was not merely a place to buy pipe 
and spare parts; it served also as post office, employment 
center, emergency hotel, and occasionally as a hospital. The 
residents of one cross-road settlement often stood in line at 
the back door of the National Supply store waiting their turns 
to use the area’s only bath tub. In another settlement, a doctor 
used the National store as an operating room to save the life 

of a driller whose appendix had ruptured. 


“Social centers” for oil men 


At some time during the day, almost everybody in the field 
would show up at the National store, and it became common 
practice to keep a large blackboard on the wall on which one 
man would leave a message for another. If a man wanted a 
job, the first place he would go was to the National store. 
When new arrivals could find no place to sleep, the manager 
would put cots in the corner of the store to accommodate them. 


Outstanding service to customers was a primary 
consideration in design of modernized stores. 


Supply sto 





Old store (left) and new store (below) at 
Butler, Pa. National Supply has had a 
store at Butler continuously since 1894: 


This new store at Wichita Falls, Texas, 
replaced one established there in 1938. 


The first telephone in many oil towns was found in the 
National Supply store. It was typical in those days for one 
oil operator to be buying supplies across the counter while 
another was completing a leasing or selling deal at the hand- 
cranked phone on the wall. Oil men were among the first to 
conduct business by telephone 

Nobody needed a street address; practically all mail was 
sent: “care of The National Supply Store.’ In leisure hours, 
workers and speculators would sit on crates and barrels to 
play cards and talk over the day's developments 

When oil was found in a new area, the company tried to 
judge if the activity there would justify opening a store. Some 
of the stores were busy from the time they opened. In other 
areas, the anticipated “boom” fizzled out and the store was 


closed shortly after it opened. 


125 stores today 


At present, National has a total of 125 stores, of which 112 
are in the United States, nine in Canada, and four in Venezuela; 
this is about 30 more than the nearest competitor. 

The stores range from two-man operations to large estab- 
lishments with nearly 30 employees and with inventories of 


Above—Store, pump shop, and 
warehouse at Anaco, Venezuela, 
are in a camp that includes 
accommodations for personnel. 
Company also has stores at Las 
Morochas, Barinas, Maracaibo. 


b noted for excellent service 





This scene shows anew & 
National rig for Japan 
being transferred from 
a steamer to a barge 


poe 

— J 
This ‘‘ferry-on-wheels’’ was used to carry a National 
Supply blue car across a half-frozen Canadian river 


Specially-designed National rig is divided into 4,000-pound 
loads for delivery by helicopter to remote drilling sites 


almost $1,500,000. In addition to National's own products, 
the stores handle more than 100 major product lines, including 
many thousand individual items, from about 8,000 suppliers 

In recent years National Supply has been a leader in the 
modernization of oil field stores. New stores are built accord- 
ing to a basic design intended for attractive appearance and 
efficient operation. A number of the older stores have been 
remodeled along the same lines 

National's “blue cars,” in which the store personnel make 
their field calls, are familiar throughout the oil country. An 
extensive teletype network links the stores with each other 
and with the company’s headquarters. In some areas, the 
stores use short wave radio as an additional means for pro- 
viding outstanding service. 


Service around the world 


Early in its history, National Supply extended its activities 
beyond the borders of the United States. The company 
shipped some materials to Mexico in 1902, when oil was dis- 
covered at Tuxpam; it established a Canadian subsidiary and 
set up a store at Leamington, Ontario, in 1905. 

During World War 1, the company began shipping to 
South America, Europe, and the Far East, requiring the open- 
ing of sales offices in New York and London 

A subsidiary export corporation was set up in 1920, which 
has become the Export Division. This division extends through- 
out the free world the unexcelled supply service provided by 
the company in the United States and Canada. 

National Supply's Export Division has proved its outstand- 
ing competence in handling some of the largest export orders 
ever placed—for complete drilling rigs and all the equipment 


and supplies for operating those rigs, shipped on schedule to 
designated ports. One such order included some 20,000 items, 
worth about $2 million, and making 7,000 tons of cargo. 

The company’s export organization is larger than that of 
any of its major competitors, and is almost as large as most 
of them combined. During a typical year, better than one 
out of five rigs exported from the United States is a National 
rig. In some countries, almost all drilling is with National rigs. 

National Supply owns a half interest in Oil Well Engineer- 
ing Company, Limited, an English manufacturer of oil field 
machinery and equipment. The English company builds its 
equipment to National's drawings and specifications. 

National Supply and the Republic Steel Corporation share 
the ownership of Fretz-~Moon Tube Company, Inc., located at 
Butler, Pa., one of the world’s largest producers of small 
diameter steel pipe 


Continuing service planned 


One of the most significant events in National Supply's 
history took place on April 16, 1958, when the company’s 
stockholders voted overwhelmingly in favor of a merger with 
Armco Steel Corporation. Armco stockholders approved the 
merger the next day, and it became effective April 30. Through 
the merger, National Supply became assured of a source of 
steel from Armco’s extensive steelmaking facilities, and was 
put in a position to expand its production of pipe and other 
products when necessary. 

National Supply continues to operate under its own name, 
but as a subsidiary of Armco, and intends to serve as well 
during the second century of the oil industry as it did during 
the first. 


THE NATIONAL SUPPLY COMPANY 
Subsidiary of Armco Stee! Corporation vi 
TWO GATEWAY CENTER, PITTSBURGH, PA. 


DIVISION OFFICES: Calgary, Dallas, Denver, Houston, Toledo, Torrance, Tulsa 
EXPORT : 600 Fifth Avenue, New York 20, N. Y., U.S. A.; City Wall House, Chiswell Street, London E.C. 1 
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oil-field service companies. Some of the 
own oil production, and even today 
as flowing producers. But the bulk of 


lifted. 


This is the story of how it is lifted, how 
dehydrated, desulfurized, stabilized, metered, a 
line. It is the story of how petroleum 

new laws of hydrodynamics and petrod 
creating new ways to recover more oil and gas. Le 


One Hundred Years of Oil Lifting 
As wells have gone deeper the task has become 


complex 


Modern Wellheads 
Waste of wild wells has been curbed, although @ lot o 


color went out with their coming 


Tankage—Wooden Barrels to LACT 
In between were earthern vats, and riveted and ¥ 


metal tanks 
Case of the Disappearing Pumper 
With automatic well control, he’s becoming an 
species 
Gas Repressuring and Gas Cycling “ 
Oil men early sought a means of increasing ultimate 5 
recovery. Here are two of them = 
Water Flooding 
Men learned that water moving through an oil sand 
increased oil recovery 
Miscible-Phase Displacement 
By which a solvent and a driving agent are used instead 
of water to displace the oil 
In Situ Combustion 
New fire drive is a modern adaptation of one of oldest 
secondary-recovery ideas 
Engineering and Research 
They've assured oil’s leadership in basic and bie 
science 


Well Servicing and Workover 
Wells must be maintained and it’s a job for specialists D-34 
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Natural-Gasoline Manufacture—Field Processing 
A new industry followed a new century D-36 


Multiple Completions 
A fast-moving newcomer D-40 








Petroleum’s Pace 
ls a Swift One 


Petroleum events have always moved swiftly. 
Col. E. L. Drake and his drilling crew shut 
down at 69% ft. total depth Saturday after- 
noon, August 27, 1859. But within a few 
hours, Sunday morning, the hole was found 
filled with oil to within 6 ft. from the top. 
The first oil bailed out sold for 50 cents 
per gallon, and at this price—$20 per barrel 

the race was on and the pace was swift. 

Oil was discovered in 1860 in other parts 
of Pennsylvania—several places in Ohio, and 
at Burning Springs, W. Va.—the same year 
oil was struck in a well drilled near Paola, 
Miami County, Kansas, and the year follow- 
ing, in Ventura County, California. In 1862, 
oil was found in wells drilled in the Florence 
field area, Fremont County, Colorado. 

The discovery pace snowballed—the first 
field in Russell County, Kentucky (Creels- 
boro) was in 1861, and the second Kentucky 
field was in Meade County in 1863. Oil 
was discovered in Tennessee in 1866, in 
Wyoming (Uinta County) in 1867, a second 
field in Kansas (Wyandotte ( ounty) in 1870. 

The first oil in Texas was found in a 
shallow well in Nacogdoches County in 1887, 
but the first field development was at Corsi- 
cana, Navarro County, where oil was struck 
in a well drilled for water. Development was 
slow because of the very limited consump- 
tion. California reported new oil wells of a 
shallow nature in the 1890's, but a big start 
was Midway-Sunset field opened in 1900. 

The famous Lucas gusher at Spindletop 
near Beaumont, Tex., was the biggest oil- 


production news (1901) early in the new 
century. In the period 1890-1904, 381 new 
oil fields were opened, which was about as 
many as had been found up to that time 
from 1859. The record was even better for 
1905-1919 when 591 new fields were found. 
Flush fields were found in Ohio, Indiana, 
Illinois, and through the southwestern and 
Rocky Mountain states and California. 

First natural-gasoline plant was put into 
operation at Sistersville, W. Va., in 1908. By 
1911 this was expanded to 176 plants in the 
United States, with 71 of them in West 
Virginia. Plant refinements came rapidly— 
a large absorption plant at Hastings, W. Va., 
in 1913, and a smaller one the same year in 
Cleveland field, Oklahoma. The first casing- 
head-gasoline association was organized on 
December 15, 1916. First California plant 
was built by Standard Oil Co. at Newhall, 
1916 (by the middle of 1917, California had 
a total of 31 plants). The Natural Gasoline 
Association of America was formed in 1920. 

Petroleum research got its start in the 
1930's, moved ahead in the 1940's, and had 
millions of dollars in budgets and thousands 
of graduate engineers back of it in the 1950's. 
At the turn of the first 100 years, some of 
the same problems exist that were present 
at the very start—to produce at higher rates, 
but with increased efficiencies; to reduce 
production costs per barrel; finally, to recover 
more oil per well and per acre and per field. 
On all of these counts, the industry looks 
forward with vigor and determination. 





100 Years of Oil Lifting 


As wells have gone deeper, the task has become more complex 


Artificial lifting of oil began with completion of the pumped through brass tubing used to line the hole as 
Drake well and has been a problem ever since. How the well was drilled. If the operator did not have the 
lifting techniques have kept pace with constantly in- price of a steam engine, he operated a pitcher pump by 
creasing well depths, and the numerous other problems hand. If steam equipment had been used to sink the 
arising during the past century, poses one of the most well, the band wheel and walking beam were put in 
interesting chapters in the industry’s history. pumping service. 

The original shallow wells near Titusville were Within 10 years after the Drake well, the standard 
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GAS ENGINE, 1895—Beam wells and pumping powers were 
run with this kind of gas engine. The “bicycle chain” drives 
ca small water pump for cooling. 


rig front was well established. Removal of the engine 
from the boiler site, so that more than one unit could 
be powered from a central plant, and use of larger 
boilers, were two of the more important developments 
in very early-day pumping. 

In that era of wood, sucker rods were made of 
hickory; one of the earliest patents for a metal rod 
was issued to W. C. Allison in 1881. Rig irons were 
used to reinforce wooden parts, but all major com- 
ponents of the rig front were wood. An all-steel rig 
front was available as early as 1892, but they did not 
come into wide use until some 30 years later. Until the 
gas engine was introduced in 1890, steam was es- 


sentially the only form of power available. 

The bottom-hole pump used in early-day sucker-rod 
pumping was the type now known as tubing pumps; the 
barrel was run as part of the tubing string. Working 
barrels were made of brass, cast iron, and wrought iron. 

Within 15 years after the Drake well, seating shoes 


CALIFORNIA, 1904—This was a scene in the old Los Angeles City field, and 
the exact location today would be in the heart of Los Angeles. 
tral pumping power had an elevated eccentric, and it will be noted the rod 


lines go out overhead to the wells. 
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AIR HEAD, 1900—Compressed air from central plant feeds 
the vertical pneumatic cylinder, whose piston is direct con- 
nected to sucker rods. 


were used below the working barrel. Also there were 
traveling valves equipped with either rope or leather 
washers. These were designed so the packing could be 
expanded to compensate for wear on the working 
barrel. 


Central-power pumping . . . The high costs entailed in 
operating a boiler and steam engine for each well soon 
led to the use of central powers. A patent issued to 
Albert Nickerson and L. C. Streeter in 1875 proposed 
the idea of pumping two or more wells from a single 
engine. They also provided for backside crank pumping, 
as the accompanying patent sketch shows. 

In 1877, W. F. Plockross patented a jack designed 
for use with central powers. As stated in his application, 
it improved existing methods because “the counter- 
weights which are frequently used in connection with 
the ordinary walking beam for securing a quick return 
motion are avoided, thereby saving power.” 


HYDRAULIC, 1920’S—This was a surface- 
cylinder hydraulic long-stroke unit used by 
Standard Oil Co. of California; it created 
considerable interest. 


The old cen- 





GAS LIFT, 1926 
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These compressors were key equipment in the oil rush of the Seminole, Okla., 
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era. The addition of air-gas 


lift to a weak well would change it to a huge producer, and two-stage compressors were poured into the field. 


E. O. Yates in 1880 was issued a patent on a push- 
pull central power. His ideas included use of pull rods 
and rod-holddown devices. 

Where well depths and the size of the property per- 
mitted their use, central powers came into wide use 
after about 1880. Band wheels, driven by steam en- 
gines, were the most popular means of powering the 
rod lines until about 1930. When slow-speed gas en- 
gines came into use in 1894, they rapidly replaced the 
steam engine. The rhythmic chugging of these old “one- 
lungers,” as they day after day pumped some 20 to 40 
wells was the oil fields’ most characteristic sound for 
many years 

Insofar as the bottom-hole pump was concerned, 
several developments occurred soon after 1900. By 
then metal-to-metal plunger pumps were fairly common. 
Inserted or rod pumps first appeared in 1900. Sectional 
liner barrels, including sleeve inserts which could be 
replaced when worn, were brought out in 1905. 

Fluid-packed pumps did not appear until the early 
twenties. The large clearance they offered, with a metal- 
to-metal seal being provided through long concentric 
tubes, permitted much longer pump life in wells pro- 
ducing sand 
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ae drilled near Titusville. The 80- 


Beam-pumping developments . . . Little change took 
place in surface pumping equipment until about 1920. 
Then because wells were getting deeper and pumping 
loads heavier, the standard rig front no longer was 
economical to operate. 

Three major factors for the great advances re- 
corded in lifting techniques at this time were: (1) De- 
velopment of efficient mobile servicing units, which 
eliminated need for power and hoisting equipment at 
each well; (2) evolution of efficient gear-reduction 
units; and (3) advent of the petroleum engineer, whose 
technical knowledge improved the mechanical design 
of pumping equipment. 

The old band wheel of the standard rig front had 
been the standard drive until this time. One early 
substitute, introduced soon after 1900, was the Crocker 
pumping outfit. It provided for a double-reduction gear 
through cast-iron spur gears, J. P. Coffman soon after 
was granted a patent on a pumping unit which featured 
a webbed main gear. The pitman was connected to a 
metal beam about midway between the samson post and 
a counterweighted rear end. 

There is some question as to when electric motors 
were applied to oil-well pumping. According to one re- 


Beginning of Petroleum Literature 


What is said to be the rarest volume on oil was written by Thomas 
Gale in June 1860, only 10 months after the Drake discovery well was 


book covered such subjects as: 


ev vunme® & enLe How did oil get there? How to find it? Different uses? Costs and profits? 

—— the future? There are now only three known copies of 

i at San Marino, Calif., in the Henry Huntington library 

eeensntetiene: and two copies in New York, one at Columbia University, 

Ethyl Corp. library. The author at the time was 
Creek region near Oil City, Pa. 


——_——+ -- 


-—_ 
. 
BRIM: 

Oa & CRIPFETH, PURLIENERA 

1eeo 














THE OIL AND GAS JOURNAL 





port their use dates back to 1892, when five wells in a 
West Virginia field were equipped with motors. Most 
sources, however, indicate motors were not used until 
after 1900. They did not come into wide use until the 
late twenties. 

The year 1922 saw two important developments in 
beam pumping, both contributed by Humble Oil & 
Refining Co. engineers. J. R. Suman was granted a 
patent on a pumping unit which had a double pitman 
with an equalizing yoke bolted to the beam. The pitman 
had bearings on either end. 

Also during that year Humble engineers built a re- 
duction gear, using a worm-gear rear end from a 
tractor. The crank was on the axle and an electric 


motor powered the drive shaft. A year later, the first 
such commercial units were delivered to Goose Creek 
field, Texas. By the late twenties, worm and herring- 
bone gears and silent-chain drives were in wide use. 
The same era also saw major improvements in 
counterbalancing. The first adjustable crank counter- 


balance was installed in 1925. The idea for an air 
cushion was conceived in 1921, but it was not applied 
to beam counterbalancing until around 1929. 

.. Sucker-rod troubles were rapidly increasing in the 

early twenties because of well depths and pumping 
loads. To reduce rod breaks, the practice of heat-treat- 
ing rod ends was started about in 1923. By 1927, fully 
normalized rods were being offered, rods which had 
been oil and water-quenched and drawn. Low-alloy 
manganese rods were introduced in 1926. Tentative 
standards for rod joints were adopted by the American 
Petroleum Institute in 1927. 
... Long-stroke pumping also became a subject of 
interest about 1920 when pumping depths had reached 
the 5,000-5,500-ft. range. The idea was conceived much 
earlier, however. In 1891, a well near Terra Haute, 
Ind., reportedly was being pumped with an 11-ft., 7-in. 
stroke. Patents issued between 1865 and 1918 show 
all the basic elements of hydraulic, pneumatic, hy- 
draulic-mechanical, and hydraulic-pneumatic devices 
found on present-day long-stroke units. (For further 
discussion see section on modern pumping). 


Gas lift . . . Any account of early-day artificial lifting 
must include a discussion of gas-lift practices. Air was 


PETROLEUM PANORAMA, 1859—1959 


HYDRAULIC, 1932—View of 
the first Kobe subsurface hy- 
draulic pumping installation, 
Baldwin Hills field, California. 


DUAL PUMPER, 1933—Two 
wells in the Kilgore area of 
East Texas field, being 
pumped from the same walk- 
ing beam. 





first used for lifting oil at Oil Creek, Pa., in 1864. 
In the same year T. B. Gunning was granted a patent 
in which is shown a gas compressor taking gas from a 
producing well. Gas was then conducted to the bottom 
of a well through an inner tubing string for assisting 
the flow of oil. 

Other early patents granted for gas lifting included 
one to J. G. Pohle in 1890 for a foot piece. In a patent 
granted Pohle in 1895, stage lifting was proposed as a 
means of reducing the maximum pressure required. 
A. M. Lockett in 1907 and J. M. McEvoy in 1908 
proposed use of spring-loaded kickoff valves which 
were closed by gas flow. 

Air and gas lifting was quite scattered in use in 
the early 1900's. First widespread use of gas was in 
California. The method soon after saw extensive use in 
the Seminole, Okla., fields and by the late twenties 
was increasing in popularity. Greatest advances in gas 
lift, both from the engineering and technical aspects and 
in applications to producing problems associated with 
increasing well depths, did not take place until after 
1930, however. 





rillers on the Move 


EMPIRE WELL, 1863—The prolific well in foreground was 


located near Funkville on Oi! Creek, Pennsylvania. It 


is 


almost axiomatic that a good well will draw some “offsets.” 


This one surely did. 


Fever spreads to the 


‘Lower Region 


In less than 24 hours after the Drake well of Pennsyl- 
vania brought in its oil, hundreds of people were on 
the scene, buying land and leases, and making plans 
to drill. Between 1860 and 1868 the Oil Creek valley 
just outside Oil City, Pa., was the main scene of 
drilling and producing in the United States. The 
region was a beehive of activity. 

Wildcatters next moved down the Allegheny River 
southward into Clarion, Armstrong, and Butler coun- 
ties. Good producing wells were struck all through 
the “Lower Region,” as it was called. Then, in the 
summer of 1875, Frederick Crocker drilled a 100-bbl. 
flowing well just south of Bradford. The field sky- 
rocketed—6,000 bbl. per day in 1878, 50,000 in 1880, 
and 100,000 bbl. per day at its peak in 1881! 

The photos show some of these early scenes when 
Oil City, Bradford, and other Pennsylvania areas were 
the most active oil operations in the world. 


PIONEER RUN, 1865—This “run” or narrow valley also was 
located in the Oil Creek region of Pennsylvania, and it too 
was a very prolific producing territory. Office in center 
housed two companies. 
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FEE WELLS, 1868—4In foreground appears a happy trio of independent operators. This because their well was 
located on fee land and they obtained 100% of the production (no royalty payments). Note covered tankage. 


GRASSHOPPER CITY, 1877—Appropriately named, too, because “grasshopper” 
was old-time oil-field slang for a rod-line swing or multiplier. With a dozen 
grasshopper units jumping up and down in this limited area, it was a wonder 
that some of the gentiemen in photo were not decapitated while posing. 
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Better Tools ... Aim of 


bottom of well, and connected di- 
rectly to the oil-well pump itself. 


1. Early oil-well pumping jack, 
but still used today. Inventor 
wes from Fagundus, Pa. 


2. Vertically acting pneumatic 
sucker-rod cylinder invented in 
1904. 


3. In this 1878 invention, a steam 
power cylinder was lowered to 


4. This multipumper was set up 
to handle four wells. All oper- 
ator had to do was to keep 
everything tight. 


5. This 1907 sucker-rod patent 
had for its object the provision 
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Oil - Equipment Inventors 


of flexible rods, so they could be 
wound up on a drum. 


6. This 1906 Titusville invention 
stopped the pump as soon as the 
oil ceased to flow, and started it 
automatically as soon as the 
pressure rebuilt to a predeter- 
mined point. 


7. All this inventor needed for 


this multiwell pumper to work 
was lots of water in a rapidly 
flowing stream to turn the hy- 
draulic paddle wheel. 


8. It was in 1884 that this Ball- 
town, Pa., inventor was granted 
claims for the art of gas and 
fluid injection down a central 
well, forcing the oil out to recov- 
ery from surrounding wells. 
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D. YATES 
Pumping ( Wells 
Patented April 27, 188q@ 
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(Ho Model) Ww RICHARDS 
EXTRACTING OIL FROM OIL WELLS AND OIL BEARING ROCK AND TUBE 
THEREFOR 

Patented Nov. 25, 1884 
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EARLY EQUIPMENT 


A. EARLY DAYS (PRE-1880)—1 HP.—The four-legged 
prime mover was peacefully (?) led into this tread- 
mill. Motion started by shouting “Giddap!” 


B. STILL EARLY DAYS—4 HP.—E£ach brute wos svit- 
ably harnessed to one of the hooks on this four-armed 
circular power, which through reduction gear and 
shafting drives the flywheel shown at left. 


C. THE OWL CITY, PA., INVENTOR was disturbed by 
wastage from gas blowing in 1894 and patented this 
mechanism for gas-well operations. 


D. FLEXIBLE SUCKER RODS.—This patented pumper 
had flexible sucker rods. When a pump needed to be 
pulled, the rods were tied onto the rod “G,” pulled 
over sheave “C,” and wound up on reel “B.” (1883). 


E. JOHN R. SUMAN, one of the industry's pioneer 
++ unaee engineers, invented this “unit pumper” in 


T. KORNER 
MACHINE FOR PUMPING ARTESIAN WELLS 
No. 287,444 Patented Oct. 30, 1883 








Bo Mode 


Sheets— Sheet 


J. 8. ELEIN 


MEANS FOR PUMPING LIQUIDS FROM GAS PRODUCING WELLS 


No. 631,637 


Patented Deo. 25, 1894 








1,428,866. 


Patented Sept. 12, 1922. 





DRAWINGS FROM 
SUPPLY COMPANY 


CATALOGS OF 
THE 1880'S 


The oil-field supply company illustrated 
FLOWING WELL. catalogs of the 1880’s and 1890's were 
works of art as well as texts of practical, use- 
ful drilling and production information. As 
a matter of fact, these original oil catalogs 
were the predecessors, by half a century, 
of our modern petroleum-engineering text- 
books. Many an oil-field roustabout of the 
early days studied these catalogs in about 
the same fashion as young lawyers of that 
age “read” their law books, to become 
lawyers. Thus many a young oil-field hand 
learned the business and made his way up 
the ladder to a big job with an oil com- 


pany. 


PORTABLE RIG ARRANGED FOR PUMPING. 


APPARATUS TO PUMP LARGE WELLS. 


RUN BY A BELT 



































~Modern Oil Lifting 


_ Today's producer has a wide choice of methods 
and equipment, and the list is an ever-growing one 


Modern equipment for the artificial lifting of oil differs 
from early-day methods in that it is engineered for the 
job. Instead of available equipment being adapted on a 
hit-and-miss basis, today’s methods are designed to 
meet conditions existing at the individual well. 

The past quarter-century has seen producing depths 
become greater and greater. Today the operator is faced 
with lifting oil efficiently from depths of 13,000 ft. and 
deeper. In the early thirties a lift of 6,000 ft. was re- 
garded as deep pumping. 

The greater load demands placed on the pumping 
equipment has resulted in the development of vastly 
improved mechanical lifting devices. Conventional 
beam pumping still predominates, but the comparatively 
crude units of earlier years largely have been replaced 
by well-engineered equipment. Relative newcomers 
such as hydraulic long-stroke units, hydraulically driven 
down-hole pumps, and electrically driven submersible 
pumps are finding their greatest use in newer, deeper 
fields. 

Gas-lift practices have made great strides from the 
day when gas was continuously, and inefficiently, in- 
jected at the bottom of a well. Intermitters and plungers 
are used to conserve gas. Various devices are used to 
keep pressure off the oil sand in low-capacity wells. 


Beam pumping . Developments in surface units 
and improved rods have greatly extended the maximum 
operating depth for sucker-rod pumps. Improvements in 
the design of units range from better counterbalancing 
and improved reduction gears to better bottom-hole 
pumps and rods capable of handling much higher loads. 
Not only are the rods made of much stronger steel, but 
the strings are tapered to give better performance. 

Use of corrosion inhibitors is generally practiced as 
a means of reducing the number of rod breaks. Hollow 
sucker rods are used for introducing diluents and 
solvents into the well bore in some fields where high 
crude viscosities and paraffin are problems. 

Because long strokes and slow rod speeds minimize 
rod stresses, beam units used at deeper wells are de- 
signed along these lines. A unit with a 132-in. stroke 
was first introduced in about 1935. In the late forties, 
units with a 144-in. stroke, and a beam-load rating of 
about 35,000 lb., came into wide use. A beam unit with 
a 192-in. stroke was installed in a California field in 
1955. 


Hydraulic long-stroke pumping . . . Though pioneered 


in the thirties, hydraulic long-stroke pumping did not 
come into extensive use until after World War II. It is 


D-12 


particularly used where large volumes must be lifted 
from substantial depths, and where gas either is not 
available or its use is prohibitive because of cost. 

As has been the case with beam pumping, hydraulic 
units have tended to increase in size. For heavy-duty 
pumping, units with a 30-ft. stroke and a 40,000-Ib. 
rod rating are in use, driven by multicylinder gas en- 
gines rated as high as 300 hp. 

Hydraulic long-stroke pumping also is being applied 
to shallow wells. The units are much smaller. But 4, 6, 
9, and 12-ft. stroke units handle polish-rod loads in the 
range of 4,000 to 15,000 Ib. 


PRODUCING ODDITY.—These weird mounds are composed 
of gypsum and salt deposition. They gradually built up 
through the years from the salt water pumped from the 
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Hydraulic pumping . . . Primarily because of the in- 
efficiencies inherent in operating long sucker-rod 
strings, hydraulic pumping came into commercial use 
about 23 years ago. Its ability to handle deep wells, 
plus other desirable operating characteristics, have re- 
sulted in its wide usage. As it is well suited for over- 
water operations, the method will probably be widely 
used at offshore operations. 

Basic concepts for a hydraulic bottom-hole pump 
date back to soon after the Drake well. It was not until 
the thirties, however, that a successful method was de- 
vised. Then between 1935 and 1937, C. J. Coberly was 
issued many patents for the Kobe pump. Though not 
announced until 1935, first installation was in 1932 
at the Baldwin Hills field near Los Angeles. 

In this method of oil lifting, a triplex pump supplies 
power oil through a macaroni string to a fully balanced 
double-acting insert pump in the tubing string. The 
power oil (conditioned crude) operates a power piston 
which is direct-connected to the well-pump plunger. 
Spent power oil is produced with the well fluid in 
conventional installations. Depending upon well depths, 
Capacities, etc., a number of wells are pumped from a 
central power unit. 


oil wells in left background. Picture was taken in Burdette 
Wells field, Caldwell County, Texas, about 7 miles north 
of Luling. The field was developed 1923-24. 


PETROLEUM PANORAMA, 1859—1959 


1805-1810—N. Cary, river trader from 
Pittsburgh, sold 5 and 10 
crude along with cloth a 

1806-1808—Ruffing Bros. “brine” well 
River, West Virginia, m 


a: Ww nae 


Oil priced at $1.50 to 
1810-1820—Gen. S. Hays, of 


1812-183 


—G. B. Tergos (in Pennsylvania 
rapher) quotes Oil Creek “Seneca oir” 
at 75 cents to $1.00 per gallon. 

—Oil from Mill Creek, Erie County 
Pennsylvania shipped to apothecary 
shops at $1.00 per gallon. 


Pa. 
Pittsburgh, 2 bbi. 


with sperm for lubricant). 

1848-1852—-S. M. Kier “brine” wells, Tarentum, Pa., 
made 3 bbi. daily, 400 ft. deep. “Kier’s 
Petroleum” sold for 50 cents per half- 
pint bottle. (Part of supply was refined 
later). 

1857-1858—A. C. Ferris & Co., New York, refiner and 
dealer, quoted barrel lots $1.00, $1.25, 
and $2.00 per gal. 

1858 —J. M. Williams dug well Eniskellen oil 


1,428 gal.) @ $1.25 per gallon. ($59.50 
per barrel) 20 cents per gallon or 
$285.60 was paid to U. S. Cu 


1859 —On August 
coims the high daily production wee 32 


bbl. In September the crude-oil market 
broke from $2.00 per gallon to 50 cents. 
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Some Production 
Milestones 


1904—Air repressuring starts in Ohio. 

1909——First “casing-head” gasoline plant (Kiefer, 
Okla.). 

1909—-Underground storage of natural gas first 
proposed—USGS. 

1911—Stondard Oil trust dissolved. 

1911—Water flooding starts in Pennsylvania. 

1913—lectric power for oil-well pumping. 

1917—Mexico’s Golden Lane at peak production. 

1917—-Secondary recovery inaugurated in South- 
west—gos repressuring in Nowata County, 
Oklahoma. 

1917—-Mid-Continent Oil and Gas Association organ- 
ized. 

1921—Burbank agreement to prorate production. 

1922—-Gravity scale of crude prices. 

1929-—First bottom-hole-pressure gage. 

1930—-State proration laws begin. 

1930—Pressure maintenance at Sugarland, Tex. 

1934—-Retrograde condensation prevented at Grape- 
land, Tex. 

1935—iInterstate Oil Compact formed. 

1938-—Water reinjection for East Texas field. 

1945—Water injection project at Midway, Ark. 

1946—wMiddle East reserves commence to surge. 
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CALIFORNIA’S FIRST AND SECOND.—On this 
page is view of Summerland oil field near Santa 
Barbara as it appeared in 1903. Discovered 
in 1894, Summerland was the first offshore 
oil field developed in the United States. On 
the opposite page is Elwood field as pho- 
tographed in 1934. This was California’s sec- 
ond offshore development and one of the 
state’s richest oil fields. Most of the piers and 
the natural-gasoline plant have now been 
moved. The field was shelled by a Jap sub- 
marine in the early days of World War Il. 
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A major change in hydraulic pumping was made 
in 1947 when the Kobe free pump was introduced. This 
permits the bottom-hole pump to be surfaced without 
disturbing the tubing. Now all that is necessary is to give 
a four-way valve a quarter turn. This reverses flow of 
power oil and surfaces the pump. A new pump is then 
circulated to bottom where it seats in a shoe. 

A more recent development is the use of a closed 
power-oil system. The power oil is circulated through 
two strings of macaroni. It is kept separate from the 
produced fluid. 


Progress in gas lift... Advances made in_ gas-lift 
techniques and equipment in recent years not only have 
resulted in more efficient operations, but also have 
made it possible to economically produce wells at rates 
and depths formerly believed impossible. 

When first used, gas lift was in the form of con- 
tinuous flow with the gas-injection pipe set below the 
working fluid level. From that beginning, aeration of 
the fluid column has progressed through jet collars and 
automatic differential valves to the modern pressure- 
operated and fluid-operated flow valves. These are ap- 
plied both in continuous and intermittent flow. 

Recent years have seen a return to use of plungers. 
In the early thirties the Hughes plunger lift was placed 
on the market but did not catch on too successfully. 
Modifications in the modern “rabbit” have eliminated 
the need for special tubing and made their use more 
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attractive. Though usually run in low-volume wells 
where injected gas-oil ratios must be kept low, they 
also are used in flowing wells as a means of controlling 
produced gas-oil ratios and for prolonging flowing life. 

As indicated above, most of the changes in equip- 
ment and techniques have resulted from the increased 
value of gas. The era of a cheap high-pressure gas 
supply has about passed. As compressors are required 
for most gas-lift installations, gas-lift equipment must 
be efficient in order to compete with the other artificial- 
lift methods. 


Electric submersible pumping . . . First used in Kansas 
and Oklahoma fields in the late twenties, electric sub- 
mersible pumps are found where large volumes of fluid 
must be handled. Pioneer in this field is A. Arutunoff 
of Reda Pump Co., organized in 1930. 

The Oklahoma City field was the proving ground 
for this centrifugal type of pump. Units installed there 
were able to pump 1,000 bbl. of fluid daily from depths 
of 6,300 ft. This exceeded the capacity of the then- 
available rod pumps by two or three times. 

The multistage pump and motor, a package some 
50 ft. long and about 5% or 7%-in. in diameter, is run 
on the tubing string. An armored cable conducts 880-v. 
current to the 3,500-r.p.m. motor. This directly drives 
the pump, which lifts the well fluid in some 125 stages 
(more or less as depth requires) to the surface. 

In addition to the problems connected with produc- 
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® Spence Air Photos 


ing oil from greater depths, use of dual and triple-zone 
completions have further complicated pumping. This 
has led to the installation of dual gas lift, dual rod 
pump, dual subsurface hydraulic, and dual-zone electri- 
cal centrifugal pumps, as well as combinations of 
various types. 


Experimental methods . . . As has been the case ever 
since the Drake well, new and different methods of 
lifting oil are being investigated. Two radically different 
devices are the sonic pump and the ball pump. 

The former was developed by A. J. Bodine, Los 
Angeles, and patented in 1948. The method is similar 
to gas lift in that no rods, pump, or other such conven- 
tional means are used. 

One-way valves installed in the tubing string lift the 
oil. A wave generator from which the tubing is sus- 
pended is used to send oscillations down the tubing at 
the speed of sound in metal. The resonant conditions 
created result in regions of the tubing (at about 400-ft. 
intervals) alternately expanding and contracting, caus- 
ing the check valves to lift fluid to the surface. The 
method was used for some time at a shallow California 
well to lift about 450 bbl. of fluid daily. 

The ball pump was invented by engineers of 
Stanolind Oil & Gas Co., and was first used in about 
1950. This method uses two parallel tubing strings in 
which a synthetic rubber ball is circulated as the means 
of lifting the oil. 











Waste of wild wells 
has been curbed by 


Modern 
Wellheads 


A lot of color went out of the oil business when the 
modern wellhead came in. The color had been fur- 
nished by wild wells, blowouts, or gushers. But besides 
taking away the color, the modern wellhead removed 
other things, notably the appalling waste of oil and 
the great danger to human life. 

Each wild well sprayed thousands, even millions, 
of barrels of oil over the landscape. They often caught 
fire. And, many oil men lost their lives as a result. 
Thus no one was really sorry to see the wild wells go 
out and control by wellheads come in. 

With a modern wellhead, a high-pressure well can 
be brought into production without spilling so much 
as a drop of oil onto the ground. The pressure is under 
control even while the blowout preventers are being 
removed to install the tubing head. Completing a well 
is no longer a dangerous occupation. 


Cable toolers did without . . . The early drillers, in- 
cluding Drake, had little in way of wellhead equipment. 
Ordinarily they used only a clamp to hold the tubing 
in place on the open-mouth casing. There were no 
valves on the tubing or casing and there was no 
stuffing box on the rods. 

Casing heads were unknown and unneeded. The 
casing in the cable-tool-drilled wells was often driven 
downwards and jacked upwards while drilling was in 
progress. As a result, a new casing string was not 
attached to the old one already in the well. If it 
needed support, the new string was hung on a clamp 
much like our modern pipe elevators. 

With the old wellheads, there was little way to 
deal with a well that started flowing while drilling was 
under way. The situation at Lucas’s Spindletop well was 


BOMB SHELTERS?—Almost. Wells first started blow- 
ing out only a few months after Colonel Drake's 
No. 1 came in. Up until a very few years ago the 
possibility of developing these wild wells was a 
fearful and expensive hazard of the business. In the 
early deys wellhead equipment was too light and 
the steel too weak. These three photos show what 
California operators years ago did to minimize the 
dangers. 

Top: Brick vault was built over a producing well in 
Signal Hill field, Long Beach. Center: A cement house 
was built over Midland Oil Fields Co. No. 4, Midway- 
Sunset field, Kern County (September 1914). Bottom: 
Half-finished construction of a brick fire-protection 
vault around casing-head settings, Santa Fe Springs 
field. 
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EASY DOES IT.—Well in Hendricks field, West Texas, 
1928, is flowing gently through open casing. 


typical of what rotary drillers of that day had to 
contend with. When the well came in, it blew the 
drill string out of the hole. A solid stream of oil shot 
upwards from the open-mouth 6-in. casing and there 
was no way to attach a valve to that casing. 

The Hamill brothers, drillers on the well, capped 
the well by putting a valve on an 8-in. nipple and 
slipping that nipple down over the 6-in. casing. The 
nipple was coupled to an 8-in. casing string previously 
run and left open-ended. The joint between nipple and 
casing was packed with oakum. Then, by closing the 
valve on the 8-in. nipple, they shut in the well. 


Seals between strings . . . The strongly flowing wells 
that were hit around the turn of the century showed 
the need for seals between the tubing and casing and 
between the individual casing strings. When the wells 
came in, they often flowed not only out the tubing 
and the final casing string, but also from between the 
various casing strings. Besides there being no seals 
between strings at the surface, seldom was there any 
cement around the casing shoes, or adequate packers. 
As a result, there was little possibility of controlling 
the flow out the intermediate casing strings. 

Rag-type packing was tried in the wellheads and it 
worked fairly well on low-pressure wells. It soon gave 
way to rubber and other sealing materials. 

There were still blowouts while drilling. To stop 
them, the oil men began drilling through a gate valve 
attached to the top of the last string of casing. This 
“master gate” was a real improvement but, of course, 
it couldn’t close on the drill string or drilling line if 
these were in the hole. So, when a blow started, 
there was a mad rush to get the tools out of the hole 
and close the valve. 

To control the blowing wells, various kinds of 
oil savers or wire-line packoffs were made to seal off 
around the drilling line on cable-tool rigs. Later on, 
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THIS ONE SLIPPED.—A blowout in Reagan County, Texas, 1931. 
Note lightweight wellhead equipment. 


ram-type and rotating-type blowout preventers were 
devised for rotary rigs. These made it possible for the 
first time to stop a blowout whether the tools were in 
the hole or out. 


Hung on collars . . . Wellheads began about 40 years 
ago to assume the general shape we know today. Most 
of the early casing hangers supported the string by 
latching under an ordinary collar at the top of the string. 
These gradually gave way to other types of hangers 
which, while improved and sealing tighter, still de- 
pended on threaded connections with the top joint 
of pipe. 

When it became apparent that casing should be 
held in tension, the first slip-type casing hangers were 
used. Unlike the threaded hangers which could support 
the pipe only at the connections, the new slip hangers 
would support the pipe in the smooth body section. 

Slip-type tubing hangers didn’t become common 
until a few years later when oil men began setting 
their tubing on packers. 


Improvements made recently . . . The past 5 years have 
brought three revolutionary developments in wellheads. 
First was the parallel-string multiple-completion tubing 
head. While there had been parallel-string hangers 
in the past, the new hangers made it possible for the 
first time to run or pull either of two parallel strings 
independently of the other. It is now possible to hang 
three, and even four parallel and independent tubing 
strings out of the same tree. 

The second development was the pressure-energized 
seal. When standard API seal rings and flanges were 
introduced more than 30 years ago, they brought 
new sureness of sealing and new dependability. 

The third development is the unitized tree which 
has several individual pieces of wellhead equipment 
assembled into a single body. 
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Tankage-Wooden Barrels to LACT 


In between were earthen vats, and riveted and welded metal tanks 


The infant oil industry was a good customer of the 
nineteenth century coopers. The coopers’ wooden 
barrels served as the first lease storage. 

While we still use the 42-gal. “barrel” measure- 
ment the cooper first gave us, the cooper himself has 
had to acquire new tricks continuously to keep pace. 
Through the years, he has had to learn sheet-metal 
work, riveting, earth moving, welding, and pipe fitting. 
Each of these skills has been a step on the ladder from 
1859’s wooden barrels to 1959’s shiny LACT batteries. 


Leaky but cheap . . . The first shallow wells produced 
so little it was easy to pour the oil into individual 
barrels at the wellhead. However, the old-time oil men 
soon brought in wells making more than they could 
easily juggle barrels to catch. So they built cisternlike 
vats. These were made by nailing pine planks together 
and burying the lot in the ground so the leaks wouldn’t 
be too bad. 

The buried vats were soon replaced by wooden 
tanks, assembled at the cooperage and hauled to the 
field on wagons; these were tight enough to sit on top 
of the ground. But oil producers needed larger and 
ever-larger tanks. Thus the coopers soon had to de- 
liver big wood tanks in pieces so they could be as- 
sembled in the field. 


It isn’t hard to make wooden tanks watertight, but 
they tend to leak oil. In spite of this, wooden tanks 
were used for many years because they were cheap, 
easily transported, and quickly erected. They are still 
used today in many places because they resist corrosion. 


To get tight tanks . . . Late in the nineteenth century 
the handwriting began to appear on the wood-tank 
wall and farsighted cooperate firms joined the boiler- 
makers in making oil tanks of iron plate. The plate, 
riveted and soldered at the seams, made the first real 
leak-resistant tank. Through the years, tanks were 
improved by use of steel plate, lighter and stronger 
than the iron. To resist corrosion, a new problem not 
found in wooden tanks, the plates were often galva- 
nized. Small tanks were sometimes made from corru- 
gated steel because it was lighter and cheaper than 
flat plate. 

In 1911 the first bolted tank was built. The bolted 
tanks caught on because they were more easily erected 
in the field than the riveted tanks. And, bolted tanks 
are still widely used. 


Lakes of oil . . . Many of the gushers of the first two 
decades of the twentieth century flowed wild so that 
the drillers had to dam up nearby streams and gulleys 
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to trap the oil as it ran off. Later on, this practice 
was refined by building special earthen storage ponds 
to handle production from flush fields. 

Earth-pond storage had one thing to recommend 
it—it was cheap. But, it was bad because rain water 
collected in the ponds; dirt and debris drifted in; oil 
soaked away into the ground; and the danger of fire 
was ever present. Moreover, fanned by surface winds, 
the oil soon lost its high-gravity components. 

The loss of valuable oil forced abandonment of 
earthern storage generally. There are, however, some 
greatly improved dug storage systems still in use in 
parts of the world. 


Into modern times . . . About 25 years ago, welding 
had improved enough so that for the first time welded 
seams were competitive with other types. And, welding 
soon displaced riveting altogether for lease tanks. 
Where shop welding was possible, welded tanks grad- 
ually proved competitive with bolted tanks. Today 
many lease tanks are fabricated and welded in a shop 
and are hauled to the field already assembled. 

Although oil men have always looked for a way 
to reduce the amount of lease tankage they must buy 
and maintain, it has always been customary to have 
4 days’ storage. A good way to reduce the amount of 
storage, many now believe, lies in LACT (lease auto- 
matic custody transfer); these automatic batteries have 
proved themselves practical and their number has 
mushroomed in the past 3 years. They generally have 
only 1 day’s storage. 

Still, the tank won’t disappear. LACT batteries 
may measure oil in conventional tanks fitted with weirs, 
or they may use special-design metering tanks. Even 
LACT units with positive-displacement meters must 
use surge tanks and dirty-oil tanks. 
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Separators from line pipe . . . From the very first, oil 
men had trouble with gas in the oil they ran into their 
lease tanks. The gas often agitated the oil so badly 
that the tanks couldn’t be filled very near to the top. 
And, of course, the gas blowing off the tanks was a 
bad safety hazard. For these reasons, producers very 
early experimented with ways to separate off the gas. 

Some made separators by standing a joint of large- 
diameter line pipe or casing on end. The pipe ends 
were closed and the well stream put into the joint about 
the middle. Gas blew out through a top connection 
and the oil gravitated out the bottom. The same prin- 
ciple exists today in the gas boots used on gun barrels 
and storage tanks. 

This joint-of-pipe separator was better than nothing 
at all, but it had many faults. Separators or traps 
became practical for the first time some 35 years ago 
when back-pressure valves were put on the gas outlets 
and float valves put on the oil outlets. Because of 
these instruments, little gas got to the tanks and much 
less oil blew away with the gas. The pressure on the 
trap served to force the oil to flow into tanks higher 
than the separator; the oil no longer had to flow 
downward by gravity into the tank. 

About the same time that separators were being 
developed, emulsion treaters had their beginnings. At 
the time, 30 years ago and before, oil-water emulsions 
were generally batch-treated in tanks. If gravity alone 
would not separate out the water, the mixture was 
heated by steam coils in the tank or by pumping it 
through a boiler-type heater. Because the batch treat- 
ing required a lot of tankage and labor, oil operators 
immediately adopted the gas-fired flow treaters when 
they were introduced. These new heater-treaters proved 
to operate with little attention and kept water out of 
the tanks. 
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With automatic well control, 
he's becoming an extinct species 


Who was it that said, “Fewer and fewer lease opera- 
tions are done by hand. More and more are done by 
machines, many of them automatic”? 

You could easily credit this statement to some one 
of 1959's producers. You'd be just as right if you 
said it had come from 1909’s oil man, or even 1875's. 
For, much as we take past accomplishments for granted, 
oil men have had a never-ending struggle since the 
very first to eliminate hand operations. 


Bucket traded for pump . . . Probably one of the first 
manual operations to go was in moving crude oil. True 
enough, the original bucket-and-barrel handling was 
replaced by hand-operated pumps, but these were a big 
improvement; and hand-operated pumps were common 
until recent times. 

Another big improvement came with the develop- 
ment of gas cylinders for the steam engines driving 
well-pumping units. With the engines on gas, the well 
could run unattended at night. For the first time it 
wasn't necessary to man a steam boiler around the 
clock. 

Both these developments came weil before 1900. 

Gas engines were given more and more jobs around 
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the lease as they improved with time. And each engine 
used meant manual labor eliminated. Automatic con- 
trols were finally developed to avoid much of the labor 
involved in boiler operations. 

Electricity probably came to the oil fields for the 
first time shortly after 1900. At the time, it did little 
other than to replace gas engines where gas supply 
was especially short. However, electricity was destined 
to a big place in making producing leases free of back- 
breaking labor. 


Enter the instruments . . . In the first quarter of the 
twentieth century, “instruments” began appearing on 
oil leases. The first of these were pressure regulators, 
back-pressure valves, float valves, temperature con- 
trollers, and the like. All these are commonplace 
today, but it was such instruments that made possible 
such automatic equipment as the separator and heater- 
treater. And they were big steps toward automatic 
operation. 

It’s almost a certainty that the pumper on the 
very first lease having more than one tank, rigged 
up a way to switch flow automatically from one to 
the other when the first was full. Such systems ap- 
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peared in profusion as time passed, and the simplest 
was use of overflow pipes. Oil flowed into one tank 
only; when it was full, the oil flowed out an overflow 
line into the second tank and so on. Later on, float- 
operated valves were used on the fill lines. 

Finally, in the last 15 years, electric switchers have 
appeared. While these modern systems also depend 
on floats or other level-sensing devices, they have 
features the early systems didn’t have. They have 
interlocks to prevent pumping into a tank on pipeline 
run. Some are wired to shut in the entire lease when 
all storage is full. 


Control at the well . . . Automatic well control began 
with time clocks. Everyone had known for years 
that few wells need pumping continuously. However, 
until electric motors became common on pumping 
units in the 1930's, there was no practical way to 
stop and start pumping-unit drives automatically. The 
electric-motor controllers could be fitted with time 
clocks so that the well pumped only as much as 
needed to get full production from it. 

A little later, the time-cycle intermitter was de- 
veloped for regulating injection into gas-lift wells. Simi- 
lar devices were made to stopcock oil wells. These 
instruments did important jobs that had to be done by 
hand before if they were done at all. 

Automatic control of wells became more nearly 
complete with pressure-shut-in valves. Such valves close 
if pressure in the flow line rises too high or falls too 
low. This protects flowing wells in case the choke cuts 
out, or a valve is closed downstream, or the flow line 
breaks. Likewise, a pressure switch can cut power 
from a pumping unit in case of trouble. By using 
pressure-shut-in valves on each well, the operator can 
close in all of them simultaneously by closing a valve 
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in this tank battery; he can open them all again by 
opening the valve. 


Automatic testing . . . Not only does automatic equip- 
ment do away with hand operations, it often has other 
advantages. For instance, the automatic well testers 
of the past 10 years are valuable because they tell so 
much more about a well than it was possible to learn 
with hand-testing methods. 

The automatic tester switches wells into a test 
separator one by one. The well’s flow is measured and 
recorded and the next well is switched in. A sample 
is taken automatically of each well’s fluid. Not only 
does the tester tell how much oil, gas, and water is 
produced, it also tells when it was produced. Some- 
times this enables the operator to regulate his produc- 
tion to get a lower gas-oil or a higher oil-water ratio. 

The increased well information that comes from 
an automatic tester also helps in reservoir observation 
and control. 


Selling oil automatically . . . It’s been more than 10 
years since the first experiments were made to pump 
oil automatically from lease tank to pipeline. It is only 
3 years ago that such an LACT (lease automatic cus- 
tody transfer) system went into use. There are probably 
150 or more such systems operating today. 

The first LACT systems used weir tanks; they 
simply duplicated automatically what had been done 
by hand before. Later systems used entirely new 
measurement such as volumetric (or dump) tanks and 
positive-displacement meters. On many, volume meas- 
urement is compensated so that temperature need no 
longer be measured. Many LACT batteries are regu- 
lated so that they shut down when the lease allowable 
has been run. 





Gas Repressuring and 


Oil men early sought some 
ultimate recovery Here are 


The theory of gas injection, as a means’ of sustaining 
oil-producing rates and boosting ultimate recoveries, 
is nearly as old as the industry itself. 

Only a few years after the Drake well was com- 
pleted, enterprising early operators began to tussle 
with the problem of what to do about falling production 
from their wells. 

Their natural first thought was that something was 
needed to help “pull” the oil out. And the gas vacuum 
pump was developed and first used for this purpose 
about 10 years after the Drake well was brought in. 

Within the next decade, it occurred to a few that 
just as good or even better results might be achieved 
if the oil were “pushed” out by injecting gas or air into 
the same pay in adjoining wells. 

In 1884 a patent was issued to an inventor named 
Richards describing such a method. Richards’ formula 
to increase productivity of oil wells was to “insert in 
one of a series of wells a tube through which, by 
means of a force pump, compressed air, gas, or other 
suitable fluid, at a pressure of 1,000 psi. is forced down 
into the oil-bearing rock. By maintaining pressure... . 
the oil will be forced to the adjoining wells, where 
it can be recovered.” 

Despite the patents, however, intentional gas in- 
jection didn’t get going immediately. The first inten- 
tional programs are thought to have begun around 
1890. And they are credited to an observant roustabout, 
James D. Dinsmoor. 

Dinsmoor observed an accidental repressuring job 
by Oil Supply Co., in 1888 in the Third Venango sand 
in Venango County, Pennsylvania, while working for 
another operator on an adjoining property. 

Dinsmoor followed up his first test with another in 
1895 and still others in 1903—each time combining air 
and gas injection with vacuum on the producing wells. 

Orton C. Dunn and Harvey E. Smith were other 
early proponents of air and gas injection. Their exten- 
sive work with air (using pressures of 40 to 45 psi.) in 
the Marietta, Ohio, producing area is credited with 
greatly accelerating early acceptance of air injection. 


STRATTON-AGUA DULCE’S WARDNER PLANT 
1938-1958 


Oil men with vision raised more than $2,000,000 in 
1938 to launch the famed Wardner cycling operation in 
Stratton-Agua Dulce field now operated by Champlin Oil & 
Refining Co. Original plant is shown at right, while on 
the opposite page is seen the plant as it is today. Original 
processing capacity of 50 M.M.c.f. has been raised to 
165 MM.c.f, 


The two men passed along their findings to other 
producers. And their pioneering efforts were noted 
when the method came to be called variously the 
Smith-Dunn process and the Marietta process. 

The number of projects mounted rapidly around 
1915. James O. Lewis estimated in 1917 that there 
were roughly 90 then operating involving around 4,000 
wells—most of them in Appalachian fields in Ohio and 
West Virginia. 

The first recorded repressuring project involving 
an entire field was an air job in Hamilton Corners field 
near Oil City, Pa., started in June 1916. It boosted 
per well producing rates about four times. 

In the early 1920's, air injection began to flourish 
in Kansas, Oklahoma, Texas, and Illinois. 

In the mid 1920's, operators first began to realize 
the vital role played by natural-gas oil production. 
Honolulu Oil Corp. launched a pioneering gas-injection 
operation in the Buena Vista Hills area in California 
about 1924. Dry gas was injected at up to 200 psi. 
into oil sands between 3,000 and 4,000 ft. 

One of the first projects to return produced gas to 
the reservoir in large quantity was started by Marland 
Oil Co. and Roeser & Pendleton, Inc., in Cook Ranch 
field in Shackelford County, Texas, in 1927. 

Marland also was involved in the first attempt 
to inject gas at much higher pressure a little under 
1,200 psi. This was in California’s Seal Beach field in 
the Bixby zone in late 1927. 

Humble Oil & Refining Co. took the ball and ran 
with it in April 1930 with its famous project in Sugar- 
land field discovered in March 1928 in Fort Bend 
County, Texas. On that date it began injecting gas into 
the field’s free gas cap to control reservoir pressure and 
edgewater encroachment. Injection has been intermit- 
tently stopped and started since. But reservoir pressure 
was held essentially constant for more than 25 years. 
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Cycling 


By the early 1930’s, when conventional gas injec- 
tion was becoming well established in the Mid- 
Continent, drilling depths had progressed to the point 
where gas-condensate discoveries were beginning to 
Pop up. 

Engineers noted that these exhibited some peculiar 
characteristics. 

One of the first to pull these together and properly 
interpret them was William N. Lacey, professor at 
California Institute of Technology. Discussing a paper 
on Big Lake oil field by E..V. Foran in November 
1932, Lacey said that “liquids which ordinarily have 
fairly low vapor pressures have relatively high ones” 
under conditions of high pressure in the 3,000 to 
4,000-psi. range. The “white oil” being produced from 
Big Lake’s upper zone under 3,000-4,000-psi. pressure 
and 185° F. temperature, Lacey said, “exists in the 
formation in the gas phase entirely.” 

This new concept of the behavior of such hydro- 
carbon mixtures under such conditions laid the ground- 
work for what is now the modern cycling project— 
wherein wet gas from a gas-condensate reservoir is 
produced and processed to remove liquid products, with 
the dry gas returned to the reservoir to maintain pres- 
sure and to sweep more wet gas to producing wells. 


The first plants . . . In 1936, Tidewater Oil Co. and 
Seaboard Oil Co. pioneered what was to become the 
world’s first cycling plant in Cayuga field in Anderson 
County, East Texas. 

The two firms built a pilot plant in Cayuga in 1936 
to determine experimentally the optimum operating 
conditions for recovery of condensate from the 4,550-ft. 
Woodbine gas-condensate reservoir and to obtain de- 
sign data for a commercial plant. Reservoir pressure 
was about 1,800 psi. 


Commercial operations began November 8, 1937, 
in a small plant processing 3,600,000 cu. ft. of gas 
daily and recovering 102 bbl. of condensate. An expan- 
sion of the plant (including fractionating equipment) 
was begun almost immediately and completed March 
24, 1938, with processing capacity boosted to 12,000,- 
000 cu. ft. daily. 

Meanwhile, pioneering on a much larger scale was 
going on on the lower Texas Gulf Coast. Clyde 
Alexander, who resigned as general manager of Phillips 
Petroleum Co. to pursue a cycling vision, joined forces 
with John Sheerin, of San Antonio, to successfully 
promote a big plant in Stratton-Agua Dulce field. 

They eventually were joined in forming Corpus 
Christi Corp. by The Chicago Corp. (then an investment 
company only), W. K. Warren, Howard Felt, and S. N. 
Van Wert (all later to become some of the biggest 
names in the LPG industry). 

The resulting Wardner plant, now operated by 
Champlin Oil & Refining Co., began operations suc- 
cessfully in December 1938 processing 40,000,000 cu. 
ft. of gas daily, producing 800 bbl. of condensate. 
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“SWEEPOUT” PATTERN at Katy field, world’s largest cycling 
operation (Humble Oil & Refining Co.). Left is dry-gas pat- 
tern (extent 29.4%) for sand 1-A, on January 1, 1956. 
Right is the predicted ultimate pattern, when January 1, 
1969, rolls around. 





Water Flooding 


Men learned that water moving through 
an oil sand increased oil recovery 


Probably no one development in oil’s first 100 years 
has meant more barrels of reserves for the U. S. than 
the discovery that water pushing into an oil pay could 
boost oil production. 

It is ironic that this discovery was accidental. But 
it is hardly surprising in that it was made in the very 
early days of the U. S. oil-producing industry not many 
years after the Drake well made oil production a com- 
mercial enterprise 

There is evidence that water flooding was going on 
unbeknownst to the operators of the involved wells as 
early as the 1860's 

One of the first men to realize this was John F. 
Carll. In 1880, after 5 years’ study of production opera- 
tions in Warren, Venango, Clarion, and Butler counties 
in Pennsylvania, Carll concluded that water moving 
through an oil sand increased oil recovery. 

Data are scanty on flood operations from 1880 to 
the 1920's 
troduce water into an oil zone in most states and be- 


his is largely because it was illegal to in- 


cause most operators recognized that water could some- 
times hurt their production and that of offset producers. 


Early “Bradford type” water flood 


Oil well 


Bradford field’s production record shows that flood- 
ing had reached large-scale proportions there in the 
early 1900's. The field was discovered in 1871, reached 
a peak rate of 23,000,000 bbl. per year in 1881, then 
tapered off gradually to about 2,000,000 bbl. a year by 
1906. Field production from 1906 on began to climb 
steadily again as a result of this linking of water sands 
with the oil pay. Pennsylvania legalized the practice 
in 1921 (2 years after New York first took such action), 
and Bradford field production began to shoot upward 
much faster by 1926. 


Outside Pennsylvania . . . Between 1900 and 1920 
there were reports of accidental water floods outside 
Pennsylvania, but producers in other states were slow to 
try out the method intentionally. 

An accidental flood was reported to be kicking up 
production in Oil Springs pool in Lambton County, 
Ontario, and another to be taking place in Kern River 
field in California 

In Ontario, surface water was reported to have 
drained down old drilled holes to stimulate production 
from the Corniferous limestone. 

rhe first intentional flood in the central part of the 
country is believed to have been Carter Oil Co.’s Collins 
pilot project in the Bartlesville sand of Nowata County, 
Oklahoma, in 1931. 

The project was not successful and was dropped. 
Within a few years, however, other flooding attempts 
were being made in Oklahoma, Kansas, and Texas. 

Forest Oil Corp. came back to Nowata County in 
the mid-1930’s to start what is believed to be Okla- 
homa’s first successful water flood on its Allen lease 
in the Coodys Bluff area, also in the Bartlesville sand. 

Good results from this project kicked off a chain 
of other projects by Forest and other operators which 
eventually blanketed most of the Bartlesville production 
in the northeastern area of the state, and in Kansas. 

Late in 1935 The Texas Co. launched the first 
water-flooding attempt of record in Texas in a 1,000-ft. 
sand under its 320-acre Fannie Lowe lease in Fry pool 
of Brown County, North Texas. 

This one, though unsuccessful and abandoned after 
a brief trial, inspired several other operators who at- 
tended the Railroad Commission hearing on the project 
to apply for flood permits. 

Texas’ second-attempted and first successful project 
was started in April 1936 by McCarty Oil Co. on its 
Hardin lease in the Burkburnett area of Wichita County, 
also in North Texas. 

Production was averaging only 10 bbl. daily from 
four sands. Water injection into two of these at 360 and 
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PHOTOMICROGRAPH showing the front setup when water 
displaces crude oil. There is some fingering action present 
here, leaving behind stringy formations of oil. 
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PHOTOMICROGRAPH showing distribution of residual oil, 


after water flooding (170-200 mesh glass spheres). A—-glass 
spheres, B—oil phase, C—-water phase, D—air bubbles in- 
side glass spheres. 


560 ft. hiked oil production to 23 bbl. daily by the end 
of 1936. Production peaked at 60 bbl. daily in 1938, 
then began to drop off. 


Patterns change . . . Both the early accidental and 
intentional floods employed what came to be known as 
the circle-type method. 

Water introduced into the bore of a well invaded the 
oil zone until it reached and watered out the nearest 
producers. The latter then were used as inputs to extend 
the flood. This, however, was a slow process. 

In an attempt to speed the rate of water advance, 
Forest Oil Corp. pioneered what is now known as the 
line-drive type of injection in Bradford field prior to 
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1924. For the first time, a series of wells were converted 
to injection service at one time. 

The line-drive-type flood was accepted and used by 
other operators as the success of the Forest project 
became increasingly apparent. The first successful 
Texas flood (the McCarty project in Burkburnett) in 
fact used this method. 


The five-spot . .. Associated Producers Co. (now Tide- 
water) is generally credited as being first to use the 
popular five-spot pattern for water injection with a 
project in the southern part of Bradford field in 1924. 

Reports on this project have it that the company 
failed to get quick response because of relatively wide 
spacing between like wells—about 500 ft. 

The record has it that the first five-spot flood to 
increase oil production rate was launched as a 190-ft. 
development by Arthur E. Yahn in northeast Bradford 
in 1927. 

Oil production climbed from only 82 bbl. in 
September 1927 to a peak of 6,194 bbl. in January 
1928, then began to decline. But the flood still produced 
more than 1,000 bbl. a month until late in 1931 and 
was averaging about 300 bbl. a month as late as 1935. 

The five-spot method gained heavy acceptance in 
Bradford during the 1930’s and was the prime factor in 
raising field production in 1937 to its secondary peak 
of about 16,500,000 bbl.—only about 6,500,000 bbl. 
less than in the peak primary year of 1881 when 
23,000,000 bbl. was produced. 

It has been estimated that through 1954 more than 
54% of total production from Bradford had been ac- 
counted for by flooding . . . roughly 305,909,000 bbl. 
of a total of 563,896,000 bbl. produced by the first of 
1955. 


High-Pressure Water Floods 
and Pressure Maintenance 


Since the early 1920’s when water floods were first 
launched intentionally, there appear to have been two 
really evolutionary advances. 

The first, coming later in the 1920’s, was the 
practice of applying pressure to force water into the 
pay as opposed to gravity-flow introduction. 

The second, even more important, was the birth of 
pressure maintenance in the early 1940’s . . . when it 
was realized that much more oil could be recovered 
from a pool if the flood were started early in the field’s 
life before the natural energy was dissipated. 

This was the advent of the modern high-pressure, 
pressure-maintenance flood. And today the technique 
has made such headway that it has become common 
practice for operators to look at each new pool to see if 
and when pressure maintenance is needed. 

An auxiliary advance here, without which many of 
the big pressure-maintenance operations could never 
have developed, has been the practice of unitizing 
ownership interests in a field. 

Today, there are more than 500 pressure- 
maintenance water floods in operation. And they are 
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estimated to account for well over half of the oil coming 
from all injection operations. 


The first one . . . The pioneer of the throng of high- 
pressure floods now functioning is generally conceded 
to be that launched by Barnsdall Oil Co. (now Sunray- 
Mid-Continent Oil Co.) and other operators as a 
cooperative project in 1943 in Arkansas’ Midway field 
of Lafayette County. 

Engineers estimated in the early 1940's that Mid- 
way would produce about 28,000,000 bbl. of oil by 
primary means. With pressure maintenance, the field 
had already produced 34,000,000 bbl. by the first 
of 1957 and bottom-hole pressure was almost 250 psi. 
higher than at start of injection. 

Engineers estimated further in 1956 that the field 
ultimately would produce 65,000,000 bbl. Later the 
same year, another 5,000,000 bbl. was tacked on to 
total Midway oil take when the field was unitized 
with Sunray Mid-Continent as operator. 


Age of the giants . . . The initial success at Midway was 
the catalyst for the launching during the middle 1950's 
of a myriad of pressure-maintenance projects. Some of 
these, like those in Kelly-Snyder, Goldsmith, the 
Pegasus fields—are real mammoths. 

The huge SACROC Unit project in Kelly-Snyder 
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field of Scurry County, Texas, covers more than 50,000 
acres, with about 1,240 wells, and holds title of world’s 
biggest unitized pressure-maintenance project. 

The SACROC operation was launched in Sep- 
tember 1954. Unit engineers estimate that it will hike 
oil recovery from the Canyon Reef to 1,462,000,000 
bbl. from an estimated primary take of only 667,000,- 
000 bbl. 

SACROC was the first of the big fellows to employ 
a center-to-edge or line-drive sweep . . . though such a 
drive was used in some of the very first water floods in 
Pennsylvania. 

It’s interesting to note here that one man had a 
great deal to do with both the Midway and SACROC 
projects. He is W. L. Horner, petroleum and reser- 
voir-engineering consultant. Horner instituted the Mid- 
way water-injection program and was chairman of the 
SACROC engineering committee while that unit was 
being formed. 


Intensive engineering . . . Heavy, painstaking engineer- 
ing has gone into all the large pressure-maintenance 
programs. 

And this is particularly true of that one now under 
way in the Smackover pay of Magnolia field in Colum- 
bia County, Arkansas. 

[his project probably has no peer so far as precise 
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control of reservoir performance and of fluid contacts 
is concerned. 

Like Midway, Magnolia operators have been in- 
jecting water in a cooperative program for a long time 

. since 1945. Some formidable problems, which 
couldn’t be handled under a cooperative program 
and which threatened the loss of large volume of oil, 
finally led to. formation of a unit and the present 
comprehensive program in April 1956. 

Prime problems in Magnolia were: 

..- Dropping pressure. The field’s weak water 
drive, even when supplemented with injection of 12,500 
bbl. of water daily under the cooperative plan, still 
wasn’t enough to hold pressure steady. 

... Expanding gas cap. Gas moving into the oil 
zone threatened loss of otherwise recoverable oil. 

... Ragged water-oil contact. Water was encroach- 
ing from high on the flanks faster than in the lower 
intervals of the pool. Impermeable wedges and stringers 
extending up and in from the bottom of the pay com- 
plicated this situation further. These caused wide varia- 
tions in the oil-water contact especially along the flanks. 
And water moving up faster through the most 
permeable and porous sections threatened to bypass and 
trap large volumes of oil. 

The Magnolia Unit, headed by Atlantic Refining 
Co. as operator, tackled a terrificly complicated engi- 
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neering task to stave off this last threat. By so doing, 
the unit stands to gain an estimated 31,000,000 bbl. of 
added oil production. 

A big part of the effort went into mapping the im- 
permeable stringers and wedges causing much of the 
difficulty. With this done, unit engineers were faced 
with the task of locating and relocating production and 
injection wells, carefully fixing producing and injecting 
intervals, and calculating exacting rates of oil produc- 
tion and water injection at each producing and input 
well so as to even up the water-oil contact. 


A young science . . . Giant strides in pressure-mainte- 
nance technology have been made since the pioneering 
effort at Midway, but the science is still young. 

No pressure-maintenance project has yet reached 
the abandonment stage. Probably the closest to that 
point is Longville field in Beauregard Parish, Louisiana. 

Production here now has declined to below 100 
bbl. a day from a maximum of 2,500 bbl. daily. Pres- 
sure still is only about 250 psi. shy of the original 3,691 
psi. in 1946. Water injection began in 1948 when 
pressure had fallen to 2,760 psi. Sunray Mid-Continent 
is program operator. 

Pressure maintenance has had a short but vital role 
in production operations during oil’s first 100 years. 
It will play an even more vital one in the next 100 years. 
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OIL IS DISSOLVED by solvent in miscible-phase displace- 
ment and oil and solvent are pushed to producing well by 
additional solvent. 


b i 
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Millican Reef Field t 


SUN’S LPG SLUG in Millican held of Coke County, Texas, was 
followed by gas. There are good indications a fluid front 
is forming. 





Miscible-Phase Displacement 


By which a solvent and a driving agent 
are used instead of water to displace the oil 


Secondary recovery in the past 10 years has progressed 
through its most dynamic period since oil men first dis- 
covered they could aid a field to produce more of its 
oil by injecting water or gas. 

Advances in the science since then (up until the past 
10 years) largely have been refinements and engineering 
improvements on this initial discovery. 

During the last decade, however, operators, faced 
with the cold fact that big new oil fields are getting 
much harder to find, have via intense research come 
up with some revolutionary new methods to get more of 
the oil out of older fields. 

One of the most promising and spectacular of 
these methods is miscible-phase displacement. This 
actually is a group name taking in several new recovery 
techniques which go different routes to do the same 
thing underground. 

Basically, the method uses a solvent and a driving 
agent instead of water or gas to displace crude oil. The 
solvent actually absorbs crude out of the rock—much 
as kerosine washes oil out of a sponge. The resulting 
swollen oil and the crude ahead of it is pushed toward 
the producing wells by the driving fluid. 

The result, a reservoir swept essentially clean of 
crude oil, is something thought impossible only a few 
years ago. 

Oil companies have been aware of the potential of 
so-called solvent floods (using butane or propane) for 
a long time. But it just wasn’t economic to fill a res- 
ervoir with solvent while displacing the oil. The fluid 
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put in, plus the cost of putting it in, would have added 
up to more than the value of the crude oil taken out. 

Now, using the miscible-phase principle, operators 
feel they can get the same results using a relatively 
small amount of solvent—and in certain cases none 
at all. 

They are using these three methods: 

. Injecting dry gas at very high pressures. 

... Cycling a rich casing-head gas or a dryer gas 
souped up by adding propane or butane. 

. Injecting a slug of butane or propane or both, 
then chasing it with dry gas. 

The first of the three is applicable only to reservoirs 
with bottom-hole pressures of 3,000 psi. or above, the 
other two were tailored for lower-pressure pools. 

Despite the differences in approach, all three work 
the same way in displacing reservoir oil. 

There is no sharply defined front, such as in a 
water flood. There is instead a transition zone which 
runs the hydrocarbon gamut from dry gas to reservoir 
crude oil. 


High-pressure gas method . . . The pioneer company in 
the miscible-displacement field is generally conceded 
to be Atlantic Refining Co. with its high-pressure gas- 
injection method. 

This is the method that requires no LPG. Here the 
miscible effect is created with high pressure. Instead 
of injecting a solvent, it manufactures it in the res- 
ervoir. The high-pressure gas passes over a residual oil 
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as it enters the pay zone and picks up light components. 
With this enrichment it becomes highly soluble in the 
virgin reservoir oil. 

Moving on through the pay, the enriched gas 
creates a bank of swollen liquid, light in gravity, and 
near the viscosity of the virgin reservoir oil. The 
swollen oil sweeps the reservoir crude to producing 
wells. 

Atlantic has had such a program going in Block 31 
Devonian field in Crane County, West Texas, since 
July 1949. The project has been expanded three times 
to take in more than 6,000 acres. The company is 
injecting about 37,000,000 cu. ft. of gas daily through 
15 input wells at a wellhead pressure of over 4,000 psi. 

The reservoir MER has been kicked up from about 
4,500 bbl. daily at the start to more than 15,000 bbl. 
daily. There is as yet no evidence of gas channeling or 
breakthrough. 


Condensing gas drive . . . Humble Oil & Refining Co. 
pioneered this version of the miscible-displacement 
method. 

The company passed up pilot field tests to launch 
full-scale projects in Bronte field of Coke County, West 
Texas, and in Seeligson field in South Texas. 

At Bronte Humble gathers unusually rich casing- 
head gas from four pay zones and injects it in the vapor 
phase into the field’s Goen and Cambrian oil zones. 

Humble figures it will hike recovery at Bronte from 
these two zones about 50% above what it could get 
through water flooding. 

At Seelingson, the company is varying the technique 
somewhat by injecting a half-and-half mixture of 
separator gas and propane into its wholly owned 20-B 
pay zone. It expects to increase recovery there to 
475% of that available by primary production. 


The LPG slug . . . This is the approach that appears to 
be drawing the most interest so far. 

Carter Oil Co., Atlantic, Magnolia Petroleum Co., 
Sun Oil Co., and others have projects under way. The 
list includes the largest field-wide miscible-phase opera- 
tion yet . . . that conducted by Magnolia throughout the 
8,000-acre Parks Pennsylvanian unit in Midland 
County, West Texas. 

Magnolia began injecting more than 1,500,000 bbl. 
of propane into the Bend section of the Pennsylvanian 
in mid-1957. At that time, the company junked what 
had proved a highly satisfactory pilot water flood in 
favor of the miscible program, convinced that it could 
recover considerably more oil going the latter route. 

Carter launched what proved to be the first suc- 
cessful LPG-slug project in 1953 on its C-2 Block 
leases in Seminole County, Oklahoma. The company 
is well pleased with the results and is looking ahead to 
more and larger projects. 


Still in its infancy . . . None of the three approaches at 
this stage is a magic new method to be applied any- 
where. Rather they are being viewed as new tools in the 
oil operator’s recovery kit. 

There are many pools which won't qualify presently 
for any kind of miscible drive . . . due to unsuitable 
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condition of the reservoir or nature of the crude oil it 
holds. 

There are other places too where the technique 
is physically feasible but not economically attractive. 
Pools with active water drives, for instance, likely will 
not be considered, at least in the near future. 

Some operators are doubtful about the economics of 
the method in any case where it might have to compete 
with a water flood. 

Though a solvent drive will displace essentially 
100% of the oil from the area it sweeps, it won't sweep 
as big an area as water or even gas alone. This is due 
to the solvent drive’s poor mobility ratio. 

Atlantic Refining Co. has studied a large number of 
reservoirs to come up with these rough statistics: 

A gas drive alone on the average will sweep 90% 
of the reservoir. It will recover only about 45% of the 
oil from the area it sweeps, however, for a total re- 
covery of around 40% of oil in place. 

A water flood will sweep almost the entire reservoir 
volume (around 98%). But it will sweep only about 
67% of the oil out of that area for a total recovery of 
about 65%. 

Atlantic figures a miscible drive (any of the three 
types mentioned) will sweep only about 65% of the 
reservoir space but will recover 100% of the oil in 
that area. So total recovery here would figure out about 
the same as the water flood (about 65% ). 

Atlantic feels that the solvent drive’s mobility 
ratio must be improved so as to sweep more of the 
reservoir volume before it can be justified economically 
in more than just a few cases. 

The company thinks it has the answer. It plans to 
employ the propane-slug technique, follow the propane 
with a band of gas not to exceed 20% of reservoir 
volume, then begin simultaneoues injection of gas and 
water. 

By injecting water with the gas, Atlantic counts on 
improving the miscible drive’s reservoir coverage in 
two ways: 

1. The injected water will lower the pay zone’s 
relative permeability to gas by interfering with the gas 
flow. 

2. The water also will increase the average vis- 
cosity of the flowing system pushing the oil. 


Miscible-Phase Displacement—Field Trials 


Field, County, State, Test Type 
.. .Block 31, Crane, Texas, H.-p. gas 
Neale, Beauregard, Louisiana, H.-p. gas 
Bronte, Coke, Texas, Cond. gas 
Seeligson, Kieburg, Texas, Propane 
Seminole, Seminole, Oklahoma, LPG slug 
Millican, Coke, Texas, LPG slug 
Slaughter, Hockley, Texas, LPG slug 


Atlantic 
Atlantic 


Sunray Mid-Conti- 
nent .. Bisti, San Juan, New Mexico, LPG slug 


Ohio Oil . 
Magnolia 

Cities Service _ . 
Continental 


.Kern County, California, LPG slug 

Parks, Midland, Texas, LPG slug 

. Panhandle, Gray, Texas, LPG slug 

Short Junction, Oklahoma, Oklahoma, 
LPG slug 

Sunray Mid-Conti- Newhall-Potrero, Los Angeles, California, 
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In Situ Combustion... 


New fire drive is a 


modern adaptation of one of the 
oldest secondary-recovery ideas 
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OlL 1S BURNED underground to heat up the remaining oil so that it may flow more easily and recovery may be i 


creased appreciably. 


During oil’s first 90 years, nearly all of the industry’s 
secondary-recovery work was concentrated on purely 
mechanical processes . . . processes where some type of 
fluid is injected to push oil to the producing well. 

Now in the last decade, the industry is in the 
process of taking a next step. 

In this time a tremendous amount of research and 
engineering work and dollars have gone into processes 
which, while retaining the mechanical “pushing” aspect 
to some extent, also bring chemistry into play. 

What this means is that the process actually chem- 
ically changes the original reservoir crude while re- 
covering it. 

Atlantic Refining Co.’s high-pressure gas-injection 
process and other miscible-type processes involve some 
chemistry, for instance. 

But the process which appears to go farthest in 
this direction is “fire flooding” or in situ combustion. 


What it is ... A large number of companies have spent 
large sums in the past 10 years on research work in this 
field. 

Some of them include: Sinclair Oil & Gas Co., 
Magnolia Petroleum Co. (which are believed to be 
the firms first to start intensive exploration of the 
technique’s possibilities), plus Gulf Oil Corp., Phillips 
Petroleum Co., Sun Oil Co., Standard Oil Co. of 
California, and others. 

A bewildering welter of patents have been registered 
on the process. But despite varying descriptions of 
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method and equipment, the same thing appears to go 
on underground. 

Briefly, the technique involves starting a fire in the 
oil sand via an igniter in the bore of an input well and 
burning a part of the oil to get the rest out. After the 
fire is started, air is injected through the input in 
sufficient quantities to keep combustion going and 
move the front on through the oil sand. 


What it does . . . The basic idea isn’t new. In fact it 
may be older than any other secondary-recovery 
scheme. 

Americans, Russians, and others toyed with the 
idea early in the century. The Russians even attempted 
field tests but failed largely because they didn’t know 
exactly what they were trying to do . . . or what was 
going on underground. 

Recent work, however, has given the industry a 
much better knowledge of these factors though there 
is still a great deal to be learned. 

Small-scale pilot tests have worked out very well. 
And Sinclair now has a full-scale field operation under 
way in northern Humboldt-Chanute field in Allen 
County, eastern Kansas. 

Originally, thinking was that the burning oil would 
merely heat up a heavy-crude reservoir and thin down 
the crude so that it could be moved through the res- 
ervoir rock. 

In situ combustion, however, has been found to be 
not nearly so simple. It does much more than just heat 
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the crude. It, in fact, actually refines it—by cracking, 
visbreaking, and distilling it. 

Research has shown that the combustion front 
sweeps steam, water, smoke, liquid and gaseous hydro- 
carbons and other gases ahead of it. Just ahead of the 
combustion front is a zone containing nothing but 
carbon processed out of the reservoir oil by the in- 
tense heat and deposited on the sand. Evidence shows 
this carbon actually serves as the fuel to keep the com- 
bustion going. Behind the front is left nothing but 
clean sand . . . as clean as that on the beach. 

The region of the pay zone ahead of the carbon 
zone contains cracked hydrocarbons graduating 
toward the producing well from asphalts and tars 
to light hydrocarbons. 

Next comes a steam plateau, a region with steam, 
water, and other gases, and lastly ahead of this the 
reservoir oil. 

Out the producing wells come the oil, gas, water, 
and carbon dioxide and nitrogen from the injected air. 
It has been noted in pilot field tests to date that carbon 
dioxide reached the producing well very quickly after 
the reservoir oil was first ignited. Current estimates by 
those working with the process place fuel needs for 
the process at between 10 and 15%, with essentially 
all the rest of the oil recovered. 

These are spectacular figures especially for heavy- 
crude fields some of which will produce little or no oil 
with any other type of known recovery process. 

Company thinking appears now to gel on a tempera- 
ture figure of 1,100° to 1,500° F. as the most efficient 
for a combustion drive. 

Sinclair says that the reservoir oil can be ignited 
with air or oxygen-containing gas at about 450° to 
500° F. but combustion is weak. Even at 600° the 
burning band is too broad and slow moving. Mild 
cracking begins at about 700° F. Sinclair estimates that 
about 50% of oil in place is recoverable at 900° F. 
This improves up to 90% of in-place oil when the 
temperature is raised to 1,350° F. 

When it goes up still further to between 2,000° 
and 2,500° F. fusion of the pay sand occurs. 

Sinclair found out early also that oxygen content of 
the air or gas injected after ignition is important. It 
discovered that with an oxygen content of: 

.+-Less than 1.33%, a heat wave precedes the 
combustion front at a constant rate as desired. 

..- Between 1.33 and 5%, the combustion wave 
is in front. 

.--5 to 6%, the fire goes out because temperature 
drops too low to sustain combustion. 


Starting the fire . . . Equipment to start combustion is 
well developed. Sinclair patented its igniter in June 
1949. 

It sports an elongated stainless-steel combustion 
chamber to which fuel gas and primary air are fed 
separately via concentric piping through a mixing plate 
at the head. A high-tension cable runs from surface 
to a spark plug in the mixing plate which ignites the 
mixture. Sinclair has operated the igniter at a tempera- 
ture in field tests of about 1,500° F. At this tempera- 
ture, it releases about 500,000 B.t.u. per hour. 
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Magnolia employs an electrical igniter, also of 
stainless steel, about 4 in. in diameter and about 34 
ft. long. It likes the electrical type because of the close 
control it provides over temperature. 


Much to be found . . . Despite the know-how acquired 
so far, much remains to be learned about in situ com- 
bustion before it will be widely applied commercially. 

Not enough is known, for instance, about such 
things as: 

..-»How much air is required per barrel of oil 
produced. 

... The sweep efficiency of the process. 

. .» Heat loss, temperature distribution, well spacing 
and the best type of pattern, and the pressure gradient 
in relation to well spacing. 

All of these factors may have a drastic effect on 
the economics of the process. 

Operators don’t know yet what the scope of the 
process might be. It looks best for heavy-crude fields. 
There appears to be no process competitive with it here. 
And there are more than 4 billion barrels of heavy 
crude estimated unrecoverable in the United States by 
present means. 

So it could be a howling success if it could be 
economically applied only to reservoirs containing such 
crude. 

There is no physical reason, however, to keep the 
technique from working in fields producing medium and 
light-gravity oils. Here, though, it will have to compete 
on an economic basis with other artificial-recovery 
methods. 

Operators are wondering whether the method could 
be used with success in fractured reservoirs like the 
Spraberry. But these questions can’t be answered yet. 

How best to develop such a project is as yet pretty 
nebulous. 

Companies still are highly uncertain as to costs. 
Some think it may cost more than a gas-injection 
program, for instance, but this is speculation. How 
much air, and thus how much compression equipment, 
is needed isn’t known. 

The technique does have favorable points on the 
economic side. Probably the biggest is its extreme 
speed. No other process can compare with it here, 

Some predict that in situ combustion will be in 
frequent commercial use in less than 5 years. 
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Fire-Drive (In Situ) 


Company and test 
location— 
Sinclair, Oklahoma 


Remarks 
1952. Small test; burning front 
moved 
Larger tests now under way 
1952. Small test, successful 
Irvine Furnace; burning front 
moved 
Test considered success 
So. Belridge; burning in prog- 
ress 
Kern County; test in progress 
Ventura County; early stages 


Sinclair, Oklahoma-Kansas 
Magnolia, Qkiahoma 
Cal. Res., Kentucky 


Forest-Worth, Illinois 
Co-op Test, California 


Cal. Res., California 
Richfield, California 
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Engineering and Research 


They've assured oil's 


leadership 


in basic and applied science 


One of the most honored names in petroleum engineer- 
ing is that of the French scientist D’Arcy. Working 
with the flow of water through sands, he established in 
1856 his now-famous law for the flow of fluids through 
rocks. The standard unit of measurement for permea- 
bility now bears his name. 

Also highly honored is John F. Carll, who in 
Pennsylvania in 1880 reported on progress of the early 
geological surveys. Carll emphasized the need for se- 
curing good oil-well records and methods for making 
proper depth measurements. He has been called “The 
Father of Petroleum Engineering.” 

The U. S. Bureau of Mines was established in 1910. 
rhe Petroleum and Natural Gas Division of the USBM 
was Officially recognized as a unit on July 1, 1914. 
In 1919, Dr. Ralph Arnold, of the U. S. Treasury 
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Department, called oil men together in Washington, 
D. C., to assist in formulating methods for establishing 
an oil and gas tax structure. 

Petroleum engineering itself is one of the younger 
curricula taught in U. S. colleges and universities. Uni- 
versity of Pittsburgh in 1910 offered three courses in 
oil and gas law, and the first material dealing directly 
with the oil and gas industry. University of California 
at Berkeley commenced its first classes of a petroleum- 
engineering type in 1912; first complete 4-year cur- 
riculum in 1915. Missouri School of Mines gave a 
course in petroleum geology in 1912. West Virginia 
University gave its first petroleum-engineering-type 
classes in 1915, and complete petroleum engineering 
option in 1926. Colorado School of Mines offered a 
course in petroleum geology in 1916, petroleum chem- 
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istry in 1918, and organized its petroleum-engineering 
department in 1922. University of Tulsa presented a 
short course of petroleum geology and production lec- 
tures in 1916; its P.E. department was organized in 
1928. 

Stanford University organized its petroleum-tech- 
nology courses in 1917. University of Oklahoma first 
taught P.E. in 1924, as did Louisiana State University. 
University of Southern California and Ohio State Uni- 
versity started their petroleum courses in 1926. Uni- 
versity of Texas offered its first petroleum-engineering 
courses in 1928, the P.E. department being formed in 
1930. Texas A. & M. College taught its first P.E. 
classes in 1929. 

University of Illinois commenced P.E. courses in 
1929, Texas College of Arts and Industry in 1936, 
University of Kansas in 1937, Texas Technological 
College in 1939. 


Growth of petroleum technology ... In the early 
1900’s oil development swept rapidly from Pennsyl- 
vania and West Virginia through Ohio, Illinois, Indiana, 
and spots of Kansas and, Oklahoma. Some of the first 
oil and gas-recovery projects commenced as soon as 
these fields dropped from their flush production stages 
to stripper category. Oil operators started using vac- 
uum pumping, and compressors for air and gas repres- 
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suring. Waterflooding also was commenced in the 
1920's. 

By 1928 petroleum research was under way in a 
number of oil-company laboratories and some uni- 
versities. A good bit of the first laboratory research 
was on core analysis—porosity and saturation methods, 
and determination of permeability. Many core-analysis 
procedures were developed. 

Properties of gas-saturated oils next were investi- 
gated. The studies led to the discovery of the shrink- 
age of reservoir oil and to the pressure-volume-tem- 
perature relationships of crude oils. Further on the 
list were relative-permeability measurements, and de- 
velopment of various forms of the material-balance 
equations. Other studies were of surface and inter- 
facial tensions, wettability, viscosities, and such prob- 
lems as the location of wells, spacing, withdrawal rates, 
pressure-maintenance applications, and gravity drain- 
age. 

The expanding petroleum industry by the early 
1930’s had begun intensive work in reservoir engi- 
neering. The desire was to commence a careful man- 
agement of oil resources, a departure from the free- 
wheeling get-it-now exploitation of earlier years. The 
work grew in the 1940's, and by the 1950's, the petro- 
leum industry had established itself as one of the top 
leaders, of all industries, in basic and applied research. 
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THIS RUMELY oi! puller-tractor (kerosine burning) was 
converted by Fred E. Cooper at Ponca City, Okla., in 
1920, to “pull” the 1,500-2,500-ft. wells there. The wells 
previously had been pulled either by teams of horses 
or by the bull wheels left on the standard cable-tool rig 
fronts. Main addition to this farm tractor (note piston 
and connecting rod on display in foreground) was the 
chain-driven reel in front. 


Well Servicing 
And Workover 


Wells must be maintained, and 


it's a job for specialists 


The problem of keeping wells producing at optimum 
rates is just as old as the industry itself. Remedial meth- 
ods and equipment have changed, but such problems 
as water and gas control, sand erosion and plugging, 
wear and failure of equipment, and paraffin control 
are an innate part of oil and gas production. 


-~ * 
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A SIDE-ARM operator; early lightweight measuring and 
pulling reels. (South Texas, 1923). 


In the industry’s earlier days, the equipment used 
for remedial work was that used to drill the well. 
Later, after about 1900, the steam engine used to drill 
the well was replaced by a gas engine. But the original 
derrick, bull wheel, and walking beams were used for 
any pulling or workover jobs. 

Introduction of rotary drilling in 1901 did not 
immediately affect servicing methods because only wood 
derricks were used. When steel derricks came into wide 
use in the late ‘teens, the geared pumping unit was 
not yet in use. Thus it was not until the late twenties 

after gas-engine-powered drilling rigs had come into 
use—that appreciable need for portable servicing equip- 
ment existed. 

First portable units, designed for use only on com- 
paratively shallow wells, were wagon-mounted affairs 
consisting of a jackknife mast and hoisting drum. 
Power for hoisting was supplied by the pumping en- 
gine, which was of sufficient horsepower to care for 
well-servicing needs. There also were skid-mounted 
pulling units which were skidded onto the derrick 
floor. They consisted of a power unit and winch but 
required a derrick. 

First portable units, as we know them today, were 
adapted from core-drilling machines. Though it is 
difficult to pin down the exact date when they came 
into use, one manufacturer in 1926 built a mechani- 


WELL PULLER consisting 
of Fulton engine mount- 
ed on Packard truck. 
Used in Kern River oil 
field, Bakersfield, Calif. 
(1921). 


THE OIL AND GAS JOURNAL 





EARLY combination well puller-spudder mounted on two- 
wheel trailer. Note Erle P. Halliburton steam-pump cement- 
ing “wagon” in left background. 


cal rig for use as a servicing unit. The real switch to 
portable well-servicing units did not take place until 
a few years later, however. 


Birth of portabilitiy . . . In the early thirties, conditions 
favored use of more portable equipment. The necessity 
for keeping costs at an absolute minimum made it unde- 
sirable to erect a derrick over a well after it had been 
completed. At the same time operators were faced with 
maintaining subsurface equipment in deeper wells with 
heavier pumping loads—wells which in many instances 
could not economically be pumped with a standard 
rig front. 

The next few years saw the introduction of various 
types of portable equipment. These included truck and 
trailer-mounted units with a telescoping mast, equipped 
with a hoist driven by an engine of sufficient power 
to pull several thousand feet of tubing. Numerous 
tractor-type pulling units came into use, including some 
models on which single or double-legged telescopic 
masts were mounted. 

As drilling and producing depths have increased, 
so have the capacities of well-servicing equipment. 
Truck and semitrailer-mounted units equipped with 
structural steel telescoping or jackknife masts are capa- 
ble of pulling rods and tubing from 15,000-ft. wells. 


Most modern units have 90-ft. masts so that tubing can 
be racked in doubles and rods hung in triples. They 
are capable of medium speeds on highways and yet 
can easily be maneuvered over steep mountainous roads. 

Most of the units in use have to backed onto 
the well site since the mast is hinged at the rear. One 
self-propelled unit, which uses the same diesel engine 
for both moving and hoisting, has the base of the mast 
at the front so that the rig drives onto the well site. 

Air clutches are used on some models, with all 
controls located at the hoist operator’s position. Torque- 
converter drives facilitate hoisting. Some are equipped 
with air-operated tubing tongs so that pipe can be 
run with greater speed. 


Modern workover units . . . The aforegoing has been 
limited to equipment for servicing a well’s subsurface 
equipment. This is largely comprised of such jobs as 
replacing broken sucker rods, worn or sanded-up 
pumps, removing leaky tubing, bailing and swabbing, 
and for removing paraffin. 

These account for most of the remedial work. 
Also frequently performed are workover operations 
for the purpose of restoring or increasing the well’s 
output. Examples of these operations include deepen- 
ing, plugging back, pulling and resetting liners, squeeze 
cementing, hydraulic fracturing, perforating, and acid- 
izing. 

Most portable servicing units also are designed 
for carrying out these jobs in shallower wells. Through 
use of drill tubing instead of drill pipe, some units 
are rated for drilling at depths up to about 8,000 ft. 
Where these units are used for workovers, trailer- 
mounted engines and pumps, and highly unitized sub- 
structures and mud tanks are provided so as not to 
reduce the unit’s portability. An idea of the portability 
of some of the newer trailer-mounted workover rigs 
is shown by the fact they can be rigged up or torn 
down in 4 hours. 


Permanent-type completions . . . Introduction of the 
“permanent-type well completion” in 1950 has in- 
fluenced the equipment used in servicing and rework- 
ing oil wells, particularly on the Gulf Coast. In wells 
completed in this manner it is possible to stimulate 
production, perforate, remove sand, and perform other 
remedial jobs without removing the tubing. 


MODERN MOBILE oil-well servicing rig (these are also furnished with 
telescoping four-legged mast folding over truck top and chassis). 





“casing-head gasoline” 


FIRST LAND TRANSPORTATION of 
Circa 1908. 


from the Hanlon plant at Sistersville, W. Va 


EARLY TYPE of compressor plant, of the 1910 period. 


TEST CAR of the 1922 period. Note the belt drive and the 
jacked-up rear wheels. 


ONE OF THE first actions of the Asso- 
ciation of Natural Gasoline Manufac- 


turers when it was formed in 1921 


was to change the name of the prod- 


uct. The association is now the Natural 
Gasoline Association of America. 


Natural 


The industry was born in 1903, the offspring of 
compression and refrigeration. A 3-mile line from two 
oil wells to a boiler plant crossed under the Ohio River 
near Sistersville, W. Va. That winter the appreciable 
quantities of “casing-head” gasoline which formed in 
low spots of the line caused the owners considerable 
annoyance. 

Compression of casing-head gas and its subsequent 
cooling by river water formed the basis for the com- 
pression plants which soon followed. In these small, 
semicommercial plants, the low-pressure gas pumps 
frequently were driven by the walking beam which 
pumped the well. In 1905, however, a compressor was 
developed which could discharge at about 400 psi. 


First commercial plant . . . What is believed to have 
been the first commercial plant was built at Sistersville 
by Reno Oil Co. in 1908. From this beginning the 
industry grew to 176 plants in 1911. Aside from a 
few in Oklahoma and Illinois, all were in West Virginia, 
Pennsylvania, and Ohio. That they were small is shown 
by their 37,100-gal. total daily capacity. Their average 
gasoline yield was 3 gal. per M.c.f. 

All were of the compression type. A typical opera- 
tion involved intercooling the low-pressure gas to re- 
move condensable fractions. The noncondensables then 
were compressed from about 20 to 250 psi. in a high- 
pressure cylinder and again cooled. 


CASINGHEAD GASOLINE IS 
NAMED NATURAL GASOLINE 


17 21 Tusa, Okla., July 19. 
To Tue Orn AND GAs JOURNAL: 

We note that occasionally the words 
“casinghead gasoline” are still being used 
in some oil publications when compres- 
sion or absorption gasoline is referred to, 
whereas, the manufacturers of absorp- 
tion and compression are endeavoring to 
have their product called Natural Gas- 
oline. 

The Association of Natural Gasoline 
Manufacturers is endeavoring to have the 
words “Natural Gasoline’ adopted by the 
trade generally. and we would appreciate 
it if you would use that term instead of 
Casinghead Gasoline, in your publicaticn. 
If you will help us in that matter you 
will confer a favor not only upon us. 
but on all the manufacturers of natural 
gascline in this country. 

A. V. BourQuE, 
Secretary. 
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Gasoline Manufacture 


A new industry followed a new century 


It was only logical that an attempt be made to 
utilize refrigeration for cooling the hot compressed 
gases to temperatures below those attainable with water. 
First step in this direction was use of a gas expansion 
cylinder, driven by the same flywheel which powered 
the compression cylinder. 

The process was patented in 1897, but it was not 
applied to natural-gasoline manufacturing until some 12 
years later. Expander units saw little use in the eastern 
fields, because of high recoveries obtainable with water 
cooling. A few expander plants were built in the 
Mid-Continent, but their greatest use came in California 
fields. 

There is some controversy as to which company 
built California’s first commercial plant, but it was 
about in 1912. The plant built by Standard Oil Co. of 
California near Newhall in 1915 was of the expander 
type, but it contained several ideas which were con- 
sidered quite advanced at the time. 


Advent of absorption . . . As early as 1901 the oil- 
absorption process was used in connection with refriger- 
ation to extract gasoline from natural gas. It was not 
until 1913 that the first commercial plant was built, 
however. 

Research toward adapting the process to natural- 
gasoline extraction was started in 1906 by Hope 
Natural Gas Co., under the direction of George Saybolt. 
Following the granting of a patent to Saybolt in 1911, 
Hope in 1913 built a 40,000-gal. absorption plant at 
Hastings, W. Va. In the same year a small commercial 
plant also was built by National Products Co. in Cleve- 
land field of Oklahoma. 

Under a licensing agreement with Hope, absorption 
plants soon increased in popularity. Adoption of the 
process, however, was hindered by litigation questioning 
the validity of the Saybolt patent. In 1917 a lower 
court decided against Hope, and in 1922 the case was 





concluded when an appellate court upheld the decision. 

In the late teens a number of other changes were 
made in process equipment. Design of towers, stills, and 
condensers was changed. The Feld absorber, in which 
absorption oil was broken into a spray, was introduced. 
Direct-fired stills were offered in the Merriam process. 

In the late °20’s, absorbers were largely operated at 
pressures of 40-50 psi. In towers equipped with as few 
as 16 trays, about 75% of the butanes were recovered. 
In newer plants, 30 to 40-tray absorbers operate at 
pressures over 1,000 psi. Many are designed to recover 
over 98% of the butanes and some 70% of the propane 
contained in the wet gas. Recent years have witnessed 
installation of perforated-plate trays instead of bubble- 
cap trays in a number of new plants. 

The fractionation load has materially increased. In 
addition to higher recoveries, today’s plants are 
equipped with deethanizer, depropanizer, and de- 
butanizer towers. Where a ready market exists, some 
plants also include a butane splitter for the separation of 
isobutane. 


FIRST COMPRESSOR in Can- 
ada to be used for the ex- 
traction of gasoline from nat- 
ural gas. It was installed in 
1914, by W. Dingman. 


BELOW is shown the plant of 
Gilmore Gasoline Co., built in 
1927 in a Los Angeles area 
oil field. 
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Field Processing Started Late 


but has had a spectacular third-of-a-century growth 


IN THE industry’s earlier days, little processing of 
crude oil and gas was done in the field other than to 
reduce their water content. This is no longer the case 
In most of today’s fields, a variety of purification of 
quality-upgrading steps are taken before the gas en- 
ters the transmission line or the crude oil is run to 
shipping tanks. 

Preliminary refining of crude starts in the field 
In freeing gas from the oil, two, three, or four-stage 
separation may be used in order to conserve the 
crude’s gravity. Chemicals and heat are used in heater- 
treaters, or electrical dehydrators are used, to lower 
the water content of the crude to acceptable pipeline 
standards. Where large volumes of crude are han- 
dled, dehydration may be carried out in connection 
with crude stabilization or crude desalting 


Gas dehydration . . . Most commonly used processes 
for dehydrating natural gas are the glycol process and 
one using a solid desiccant. Calcium chloride brine, 
the first method for removing large quantities of water 
vapor, no longer is widely used. Recently solid calcium 
chloride has come back into use 

The first diethylene glycol system for dehydrating 
natural gas was installed about 1937. The method 
was superior to the calcium chloride brine plants be- 
cause of the better drying and reduced corrosion. 
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More recently triethylene glycol has come into 
widespread use because of its greater drying efficiency 
and increased resistance to decomposition. In a prop- 
erly operated plant a dew-point depression approach- 
ing 100° F. is attained. The spent material is regen- 
erated by vacuum distillation at about 5 psi. 

A solid desiccant is employed in the plant shown 
here. Activated alumina was the first solid used (in 
about 1940) and has continued through the years. 
More recently silica gel and other compounds have 
come into use. All are used as a semicommercial 
process; one battery of towers is regenerated while gas 
is passed through the other. Where activated alumina 
or silica gel is used, dew point of the treated gas is 
lowered to about —20° F. 


Sour-gas treating . . . Until some 10 years ago, large 
volumes of gases were flared because their high hy- 
drogen sulfide content made them unsatisfactory for 
domestic or commercial use. Initially the sulfur was 
removed to obtain a marketable product. Improved 
plant efficiencies, plus the greater demand for raw 
sulfur which arose during World War II and has since 
continued, now has made operation of sulfur-recovery 
plants quite profitable in certain type fields. 

First American experimental and semicommercial 
plants for sulfur recovery from natural gas were in 
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McKamie and Magnolia fields in Southwest Arkansas, 
built in about 1941. Experience gained in the oper- 
ation of these plants led to the construction of two 
full-scale plants a few years later. 

An ethanolamine solution can be used to remove 
the H.S from the dehydrated natural gas. Another 
common stripping solution is tripotassium phosphate. 

The sour gas is scrubbed with an aqueous solu- 
tion of the organic amine in the absorber. The H.S 
then is driven from the rich solution in the amine 
stripper. Scrubbed gas from the absorber, after little 
further processing, is ready for the pipeline. 

The acid gases are converted to elemental sulfur 
in the conversion section of the plant. Through partial 
combustion with the proper amount of air and at the 
proper temperature, free sulfur is produced. Hot gases 
from the reactor furnace are cooled, producing liquid 
sulfur, and then run through catalytic converters where 
additional sulfur is produced. 

How far field processing of gas has been carried 
can best be exemplified by a new plant completed in 
mid-1958 in the Peace River area of western Canada. 
There facilities of Westcoast Transmission Co., Pa- 
cific Petroleums, Ltd., and Phillips Petroleum Co. in- 
clude those for gas scrubbing the sour gas, conden- 
sate dehydration, fractionation of natural-gas liquids, a 
catalytic desulfurizer, a catalytic reformer, and a sul- 
fur-recovery plant. 


Crude-oil processing . . . Preliminary processing is 
carried out in the field. Between the time a barrel of 
crude is produced and when it leaves the field, water 
is removed and light hydrocarbons are separated so 
that they later will not be lost in transit or storage. 
Various solid contaminants, such as salts which would 
be highly corrosive to refinery equipment, are re- 
moved in some field plants. 
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During the industry’s early days, treating was a 
makeshift proposition, varying from lease to lease and 
from field to field. Many chemicals were used to effect 
better separation of water. Among those which were 
found through trial and error to be beneficial were 


lye, hydrochloric acid, and soap powders. 

Treating of “cut oil”—generally crude oil in which 
a small quantity of water has been emulsified—was 
first commercially carried out at a plant in Coalinga 
(California) field in 1909. The process used was that 
of electrical dehydration, perfected by Dr. F. G. Cot- 
trell. Five years later, W. S. Barnickel was granted 
patents on a chemical method (later given the trade 
name Tret-O-lite) for breaking the oil film which sur- 
rounds each water droplet. 


Crude desalting . . . With the advent of more inten- 
sive refining processes in the early thirties, it was 
found that residual salts from the small amount of 
brine left in the crude after field dehydration could 
be quite harmful to refining equipment. First efforts 
at desalting were directed toward washing these salts 
from the crude. 

In the late thirties, electrical desalting was intro- 
duced. Using the same electric precipitation principle 
applied in dehydration, the salt content of crude is 
lowered to 20, 5, or in some cases to less than 0.5 
lb. per 1,000 bbl. Many crudes have initial salt con- 
tents in the order of 100 Ib. and higher, per 1,000 bbl. 

Another special-purpose plant found in some newer 
fields is the crude-oil stabilization plant. In these the 
crude is heated sufficiently to drive off the propane 
and lighter fractions. The stripped crude then is 
blended with stabilizer bottoms from a _ natural-gas 
liquids processing plant. The result is a crude with a 
lower vapor pressure, an increase in gravity of the 
crude, and a gain in volume of stock-tank oil. 




















(A) Bottom -hole diagram in 
early-day dual comple- 
tion. 

(B) Sliding tubing-type dual 
completion for intermit- 
tent production from two 
zones. Tubing could be 
moved up and down to 
produce from either zone 
Triple completion as used 
in 5 McWhorter, Lake 
Creek field, Texas. Prob- 
ably the first triple com- 
pletion. 

First quadruple comple- 
tion, Magnolia’s 8 Santa 
Cruz Farms, San Carlos 
field, Texas, produced 
through three strings of 
tubing and the annulus 
First four - string comple- 
tion in CATC’s West Delta 
Block 30 field. Annulus 
must be full of mud in 
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offshore wells. 


Multiple 


There were many early attempts to segregrate produc- 
tion in wells drilled through two pay zones. These in- 
cluded such unique developments as a section of per- 
forated tubing that could be moved up and down 
through a packer to intermittently produce from two 
zones; also a complex downhole valve arrangement 
permitted intermittent production 

Probably the first successful dual completion in 
which segregated production from both zones could be 
obtained simultaneously was the McCarthy | Bertrand, 
in Conroe field, Montgomery County, Texas, in the 
spring of 1935. This well utilized the now simple 
technique of producing one pay through the tubing and 
another through the annulus, with a packer being used 


to separate the two zones 


Progress impeded . . . Development of new tools and 
equipment to improve and promote the multiple com- 
pletion of wells was undoutedly hampered by the at- 
titude of state regulatory bodies toward these wells. It 
was felt that policing multizoned producers would be an 
impossible task and there was a lack of confidence in 
the proper functioning of the equipment. It was not 
until World War II that dual completions became 
popular, but the amount of steel saved more than com- 
pensated for the added mechanical problems. 
Wartime successes led to acceptance of multizoned 
production, and to the development of new products. 
Probably the first triple completion came as a war ex- 
pedient. Superior’s 5 McWhorter, Lake Creek field, 
Montgomery County, Texas, was completed to produce 
gas from three separate zones, through concentric 
tubing strings and the casing annulus. Application of 
this technique to oil wells was not considered feasible 


D-40 


ompletions A fast-moving newcomer 


because of the possibility of having to use artificial 
lifting methods 


New tools . . . Development of packers that permit the 
running of parallel strings of tubing brought the 
possibility of dual and triple completions in oil wells. 
Many dually completed oil wells are now “on the 
pump,” utilizing surface equipment designed with suf- 
ficient clearance to operate through parallel tubing 
strings 


First quad . . . As recently as the spring of 1958, the 
first well to produce from four zones, with production 
segregated, was completed by Magnolia Petroleum 
Co. Located in San Carlos field in Hidalgo County, 
Texas, Magnolia’s 8 Santa Cruz Farms is producing 
from three gas zones through three parallel strings 
of 2:%-in. tubing and from upper gas zone through the 
annular space. 

This development was followed quickly by a four- 
stringer; Continental Oil Co., as operator for CATC, 
completed a well which flows oil from four separate 
sands through four separate tubing strings. The well- 
head and the quadruple packer were brand-new de- 
velopments for this job and will serve as the proto- 
types for products to come. 


Future bright . . . In the summer of 1958, the Railroad 
Commission of Texas changed its attitude toward triple 
completions in oil wells, and approved an application 
for one in Andrews County. This “new look” combined 
with the obvious monetary advantage, will undoubtedly 
set off a wave of multiple completions in the years to 


come. 
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BS&B‘s modern research and 
development laboratory has 
an oil, water and gas cir 
cuit which allows testing of 
low pressure equipment at 
oil flow rate p to 3,500 
barrels per day, and a high 
pressure gas circuit capable 
of flowing 10 million stand 
ard cubic feet of natural 


gas per day 

















BS&B’s “lab” is completely equipped to field test 
all types of oil and gas production equipment 
under actual lease conditions. This emphasis on 
research and development enables BS&B to pro- 
vide its customers with the most efficient and up- 
to-date equipment 


“On-shore” or “Off-shore”’...BS&b has taken 
the lead in its development of specialized oilfield 
equipment. At extreme left, a BS&B COLD-FRAC 
System for low temperature separation of gas 
condensates. Left, an oil production station in 
Lake Maracaibo, Venezuela 
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BSé«B Serves Every Major 
Oi/ Producing Area 


Executive Offices 
7500 East Twelfth Street, Kansas City 26, Missouri 


Manufacturing Plants 


Kansas City, Missouri; Oklahoma City and Tulsa, Oklahoma; 
Blytheville, Arkansas; Odessa, Texas; Edmonton, Alberta, Canada 


65 BS4B Sales and Branch Offices 
Located throughout the United States, Canada and Venezuela 


BS&B international Sales Representatives 
Mexico; Guatemala; Honduras; Costa Rica; Panama; Cuba; 
Ecuador; Peru; Bolivia; Chile; Argentina; Brazil; 
Germany; Austria; Israel 


—s 
Biacx, Sivaics s Bryson, Inc. ( BSB 


Oilfield Equipment Division ‘ore aoe® 
P. O. Box 1714, Oklahoma City, Okla. * Exampue of proouct 
Export Cable Address: EXBLACK, Oklahoma City 
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vies RAYLOC; A. 


Quen eagu head 


in Compléte Well Control Design 


GRAYLOC is a seven-league stride in the direction of complete well 
control with complete safety. It is the first well completion 
assembly to permit the combination of greater strength with less 
weight in all components. From casing head to pressure gauge, 
minimal areas are subject to pressure due to this major 

advance in well control engineering. 

Since 1922 Gray’s progressive development, based on correct 
engineering fundamentals, has resulted in GRAYLOC. 

GRAYLOC’s simple design and maximum flexibility give positive, 
efficient handling of single or multiple zones 

at high, medium or low pressures at any depth. 

Learn more about GRAYLOC and complete well control; 

write Gray Tool Company or 

see the Gray Catalog in Composite Catalog. 


Other Gray pioneering achievements include: Releasing 
Spear; Drilling Swivel with True Apex Thrust Bearing; 
a safe Well Control System; Composite Manifold for 
flow control; Multiple Zone Well Head Assembly for 
production through tubing and casing annulus; Multiple 
Zone Well Assembly for production through parallel 
tubing strings within the casing; the first practical 
30,000 psi test pressure manifold; GRAYLOC One 
Specification Pipe Connections; GRAYLOC high 


pressure oil well tubing 


Another Gray advance is the space-saving 
Composite Manifold. In this assembly they pro- 
vide 78 readily accessible flow valves in 25 
cubic feet. Duplicate units of 5 laterals each 
may be attached to either end. Reduced weight 
permits installation on four-legged platform 
providing dollar savings in original and mainte- 
nance costs. 


REpublic 4-1641 HOUSTON 1, TEXAS P.O. BOX 2291 
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lt was over 
AQ years ago... 


and the Oil business had come to Oklahoma in a big 
way. It was then that Fred E. Cooper got the idea of servicing 
rods and tubing with a winch of his own design. The winch 
was built on, and powered by, a Rumley Oil Pull tractor. At 
first this new machine was accepted slowly, but as its advan- 
tages became recognized it was bought in increasing numbers 
to replace the teams of horses the permanently placed . FS LES So, 
draw works powered by pumping engines . and eventually am! 
the oil field landmark, the pumping derrick. Full acceptance 
came with the realization that the Cooper machine serviced 
the wells faster, saved money in many ways and was depend- 
able. Cooper's policy of steady improvement brought step-up 
drums, for higher line speeds free rolling drums mounted 
on ball bearings forced air cooling of brakes . high 
speed rubber tired tractors for fast road speeds plus many 
other early developments. 

Soon Fred E. Cooper, Inc. was a thriving company and 
had widened the line to include skid winches for truck mount- 
ing, spudding equipment for cable tool work, drives for rotary 
tool operations, and masts mounted on the machines which 
made permanent derricks at the well no longer necessary. 

Now, Cooper equipment is built in over 40 models with 
engines using gasoline, diesel fuel oil or LPG fuel. Power 
to the drum is supplied by gear transmission or fluid drives 
The final drum drives are by positive clutches or air friction 
clutches. Portable telescoping mast equipment is built of pipe 


Cooper fabricated derricks require no load guys to thé ground 


! 


and pull rods and tubing in doubles 


... and the next 40 years 
look brighter than ever! 


Yes, Fred E. Cooper was a real pioneer in the oil business 


and Fred E. Cooper, Inc. is still pioneering new methods and 


new equipment that will better serve the oil industry. So 





keep your eye on Cooper during the next 40 years. You'll 
see new techniques, new ideas and new machines that never 
seemed possible 40 years ago. The oi! business is a great 
business and Fred E. Cooper, Inc. is proud to be a part of it 
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ORIGINATOR OF 
TULSA, OKLA MOBILE WINCH UNITS 


Los Angeles Olney 
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b PIPTY YEARS A STANDARD 
WALI) 


Standards of measurement and quality 








have vitally contributed to the amazing 


growth of the American Petroleum 





Industry since its birth one hundred 
years ago. 

Maloney-Crawford—on its 50th Anni- 
versary—is grateful for the privilege of 
serving the Petroleum Industry through- 
out half its life. . . and of helping to es- 
tablish standards of quality in the con- 
struction of oil vessels, production equip- 


ment and custom fabrication. 


MALONE Y-CRAWFORD 
TANK & MANUFACTURING CO. 
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WAS 
NERESSURE FOR 
COPGNREL DRAKE 


He simply didn’t hit it. At Spindletop they let ‘em 
gush —it spelled success. But in the early 1920's 
penetration of high pressure gas zones was not just 
a problem, it was a real peril. Available equipment 
could not control the ever increasing pressure. 

Jim Abercrombie of Houston was one of the 
operators who had experienced the blazing destruc 
tion of uncontrolled gas pressure. He decided to do 
something about it, and shortly the first successful 


blowout preventer was making news wherever pres 








During a research program, Cameron engineers subjected 
every type of conventional valve to wear by opening and 
closing against high pressure abrasive flow. In the course 
of these tests it developed that the downstream seat on each 
valve showed the most wear, whereas other sealing surfaces 


in the valves were relatively undamaged. 


Maximum wear always occurred at the same point on 
the seat. Then a new idea was conceived. Rotating the seat 
a fraction of a turn each time the valve was opened and 
closed would present a new surface at the point of greatest 
wear each time the valve was operated. This principle is 
the central feature of the new Cameron gate valve. 


The same carefully controlled tests which produced 
such destructive wear on the conventional valves were 
re-run with the Cameron gate valve. The remarkable results 
exceeded every expectation. Here for the first time is a 
valve with such unusual durability that it can perform any 
water, oil, gas or mud service for many times the life span 
of any valve used in drilling and production service. 
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sure had been a problem. For the first time rigs, 
reserves and roughnecks were safe from the danger 
that had been considered an act of God. Operators 
were free to probe deeper for more pay. 

These first preventers were made in Mr. Aber- 
crombie’s newly acquired Cameron Iron Works, the 
year was 1922. Intervening years at Cameron have 
seen continuous research and design development of 
pressure controls for drilling and production. Staying 
ahead of a problem which never ceases has made 
Cameron equipment important throughout the oil 
producing areas of the world — wherever operators 
must protect personnel and profits. 

Our first preventer was designed for 1500 psi 


W. P. with 3000 psi test; our latest will control ten 





Cameron “Type F” Blowout Preventers are a new design 
concept. Well pressure no longer affects operating pressure. 
Transverse ram actuating shafts rotate slowly for only ’ of 
a turn. There is no reciprocating action to pull mud into the 
packing. Once rams meet, well pressure takes over and 
assists in sealing. 

Hinged bonnets swing open and rams are automatically 
relieved in the bore for extra-easy changing. 

Three different types of operators are available for 
manual, hydraulic, or pneumatic operations. 

Because “Type F” Preventers are lighter and smaller 
there is greater convenience in handling and shipping. 
Savings are realized in labor and parts replacement since 
maintenance has been reduced to a minimum. Any of the 
three types of operators can be removed and serviced 
without disturbing the preventer hookup. Seals and packings 
have been carefully designed for long life. These preventers 
are available in the widest range of sizes and working pres- 
sures ever offered —from 6” (7” bore) to 20” (20%” bore). 
Working pressures extend to 15,000 psi. Whether your drill- 
ing requirements call for light, medium, heavy, or extreme 
duty hookups, there is an “F” preventer to serve your needs. 
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times as much pressure — 15,000 psi and is tested to 
22,500 psi. Many related developments have resulted 
from our research. The most outstanding of these is 
a new manufacturing process—the Cameron split- 
die forging method. The original shop handled 
machine work almost exclusively. Today we make 
our own steel, forge, heat-treat, machine, assemble, 
and test. Our activities include production of com- 
ponents for atomic reactors, jet engines, guided mis- 
siles, and, of course, Cameron pressure controls for 
drilling and production. 

World-wide sales representation is conveniently 
located to serve every major oil producing area of 
the free world. You can COUNT ON CAMERON 


for safety and profits when pressure is a problem. 











Cameron has developed a control panel which graphically 
illustrates the blowout preventers and valves in the drilling 
hookup. Using Type “F’ Blowout Preventers and Cameron 
Gate Valves equipped with air operators, this panel when 
located next to the driller gives him complete control of the 
drilling hookup and every key valve on his rig. Although 
designed primarily to control Type “F’ Preventers with “L” 
Operators and air operated Cameron Gate Valves, this 
panel can be used to control any other hookup. The elimi 
nation of all complex equipment gives a new degree of 
safety and reliability. 


7 iP 4/ORKS, INC. 


xport O 2 Empire Stote Bldg... New York City. In England 
won Works Ltd., 76 Grosvenor St., London W. 1 England 





ited + niente Meth WITH A TRAILER FOR 
mesial nteasilamanihnaeaa tec tensioas THE OIL INDUSTRY 


Fred Spencer, founder of Spencer-Safford LOADCRAFT, 
built the first pole trailer for the oil industry 

in 1916. This was number one in a long series of “Firsts 
that has made the company the leader 


in oil field hauling equipment 


STILL FIRST 


Spencer-Safford LOADCRAFT carries on the 
Spencer tradition with quality truck 
trailers for the petroleum fraternity 
such as this new 45,000 capacity float 
that weighs only 9,675 pounds, as well as 


pole and equipment trailers. 


AUGUSTA, KANSAS 
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WITH THE PETROLEUM INDUSTRY 


IN MARCH OF 1917, THE FIRST 
CATAWISSA PIPE UNION 
was struck on specially designed 
forging equipment, machined 
and shipped to a customer in 
the Oil Fields of Texas. 


This was the first time that a Hot 
Forged Steel Pipe Union had 
made its appearance on the market. 





Since then, the Catawissa Union has become a symbol of 
dependability wherever high pressure piping is used. 
Catawissa’s modern methods provide an uniformity and 
accuracy usually associated only with special fittings... 
at mass production prices! 


CATAWISSA VALVE & FITTINGS COMPANY 
CATAWISSA, PENNSYLVANIA 


There’s a CATAWISSA for every use, 
pressure and temperature 


«+. With a good stock of both Catawissa Pipe Unions and 
Check Valves always available at oil field distributors. 
Ask for them...and a copy of Catawissa Catalog 58. 
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The NEXT 100 Years... 


/, 


abot 


CABOT is one of the oldest names in the oil industry. Started 
in 1882, Cabot has kept pace with a growing industry in many 
diversified fields and since 1938 has manufactured the most ad- 
vanced and economical beam pumping units including recently 
developed air balance and hydraulic types. Cabot engineer- 
ing “looks ahead”’ with research and development 


facilities to match tomorrow's problems. 
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FRANKS 


DIVISION OF CABOT 





..will be Easier with 


ranks 


FRANKS pioneered the PTO hoist, the portable derrick, the 
slim-hole rig, and many other innovations now widely 
copied. Franks has kept its products far out front through 
constant research and development. As part of Cabot, Franks 
is headed for new achievements in design. A new integrated 
self-propelled well servicing unit, and a detachable derrick 
that can be moved separately with the blocks strung up, are 


two currently new products. 
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Aeroquip Hose Lines with Reusable Fittings 
Cut Costs, Simplify Field Replacements 


bs Ne ae Quick hose line replacement in the field or on remote 
6 a offshore platforms can save you time and money. 
SY a Using Aeroquip Hose and Reusable Fittings, long- 
lasting hose lines can be assembled quickly, as they 
are needed. It takes only a small supply of bulk hose 
to make fuel, lube oil, hydraulic, air and water lines. 
See your oil field supply store or call the Aeroquip 
Distributor listed in your Yellow Page Phone Book. 


AEROQUIP 265! 


Aeroquip 2651 and 2652 Hose and Reus- 
able Fittings for hydraulic, air, lube and 
fuel oil, fresh salt water lines up to 3000 
psi. Sizes from %" to 3”. 


#. 


AEROQUIP 2556 .! 


Aeroquip 2556 Hose and SOCKETLESS 

Fittings for gasoline, lube and fuel oil, 
A 2” corrosion-resistant salt water line is being assembled fresh and salt water, vacuum gage and air 
on this offshore drilling platform using Aeroquip 2651 Hose lines up to 250 psi. Sizes %" to %’. 
and Reusable Fittings. 


Aeroquip Hose Lines on the hydraulic Oil field men everywhere find they Quality hose lines that resist vibra- 
control panel of this portable rig can cut rig-up time in half by re- tion, shock and corrosion can be 
were installed to give long, trouble- placing rigid tubing with Aeroquip field assembled using Aeroquip Bulk 
free service. Flexible Hose Lines. Hose and Reusable Fittings. 


SOCKETLESS is an Aeroquip Trademark 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO + WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 19: ONTARIO 
LOCAL REPRE SENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
SOCKETLESS Fittings are Covered by U.S. Patent Number 2,805,088 and Corresponding Foreign Patents and Patent Applications 
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building no longer stands. But a few miles away, 
in Oil City, there is a monument to the Miracle 
on Oil Creek: The modern structures of the world’s largest 
producer, refiner and marketer of top-quality Pennzoil 
motor oils, fuels and lubricants, produced from 100% pure 
Pennsylvania crude oil, standard of quality for 100 years. 


T he old rig has long been laid to dust. And the 











On this 100th anniversary of the first commercial oil well, 
we pay tribute to the memory of Colonel Drake and to 
the great future of the petroleum industry. 


The above illustration is from a photo of the 
original Drake well on the banks of Oil 
Creek in western Pennsylvania where the first 
—and still the world’s finest —crude oil was 


produced by cso. on pepe J $5. 1859. South Pets Oil Company, 0 


a 


i ; iy «ts 
ee ; P Bi toe ox y4 i ilps ix 


PETROLEUM PANORAMA, 1859—1959 








TORRINGTON BEARINGS... 
PARTNERS IN 
PETROLEUM PRODUCTION 





During the century since Colonel Drake first tapped oil with 
his crude cable tools, Torrington Bearings have played an 
important part in the development of drilling and produc- 
tion technology. Torrington makes every major type of anti- 
friction bearing to meet every requirement. 

TORRINGTON SPHERICAL ROLLER BEARINGS serve in draw- 
works transmissions, on drum and drive shafts...on pump- 
ing unit wrist pins...in mud pumps, fracturing pumps and 
cementing pumps 

TORRINGTON ANGULAR CONTACT BALL THRUST BEAR- 
INGS in rotary tables carry the drill strings as they probe 
deeper for oil 

TORRINGTON CONICAL AND STRAIGHT ROLLER THRUST 
BEARINGS reduce friction in swivels and hook block 
assemblies 

TORRINGTON CYLINDRICAL ROLLER BEARINGS handle the 


tremendous loads encountered in sheaves, pump eccentrics 
and drawworks transmissions. 

TORRINGTON Heavy Duty NEEDLE BEARINGS conserve 
space, simplify design in saddle, equalizer and beam-hanger 
assemblies in pumpers. 

TORRINGTON TAPERED ROLLER BEARINGS carry heavy 
radial and thrust loads and provide accurate axial location 
of shafts in gear trains, transmissions, sheaves, drives and 
pumps. 

Torrington works closely with equipment designers in 
research, development, engineering and production of anti- 
friction bearings to meet the special needs of oil-field equip- 
ment. These specialized skills will help meet tomorrow’s 
problems, too...because Torrington offers technical assist- 
ance, workmanship and quality bearings as its contribution 
to a partnership in progress. 


THE TORRINGTON COMPANY 


South Bend 21, Ind. « 


Torrington, Conn. 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 
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The W.C.NORRIS NAME IS AS OLD AS OIL 


U.S. INDUSTRY-1858--1959 


he founder of W. C. Norris, 

| Manufacturer was born short- 

(fe ly after the completion of the 
OSS Drake Well, which initiated oil, 
and its products, as apart of 
the American industrial scene. 


TIONA, PA. 


The father of W. C. Norris, was engaged 
in the business of industrial handicraft, when 
his son was born. W. C. Norris opened his own 
shop at Tiona, Pennsylvania in 1882. He was 
among the first to make and market ‘iron rods’ 
on special order for the infant oil production 
business. 


W. C. Norris, Manufacturer, and its aims 
and efforts, has been companion to the growth of 
the petroleum business as a major industry ever 
since those modest beginnings. Often in these years 
the role of pace-setter in it has been taken by W. C. 
Norris in design, development and marketing of 
specialized oil field products, which were them- 
selves solutions to problems, not expedients there- 
for. 


Sucker rods—bull plugs and swages—refi- 
nery fittings—O-Ring seal valves—wellheads, all 
field tested and proven, each a representation of 
inherent quality, devotion to design and purpose, 

unremitting care in specification and inspection, p~ 
make the lines upon which we are proud to say 

our reputation rests. We appreciate our customers, 

both distributor and user, for their loyalty and con- 

fidence, THROUGH all these years. . . and we're 

looking forward to the next hundred. 


W. C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
TULSA, OKLAHOMA, U. S. A. 





A STANDARD LINE OF SPECIAL PUMPS 
When production men want to boost well output, they need a pump 
package engineered to particular field conditions. That special pack- 
age can be found in the standard line of Gardner-Denver waterflood 


and well servicing pumps. Gardner-Denver Company, Quincy, [llinois. 


GARDNER - DENWER 


WATERFLOOD PUMPS * WELL SERVICING PUMPS * GAS COMPRESSORS FOR 
REPRESSURING, INJECTION, AIR-GAS LIFT * AIR TOOLS * AIR MOTORS * AIR HOISTS 
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RECTOR has been synonymous with QUALITY 


since 1930 in wellhead and cementing 
equipment and Rectorseal. The same 


engineering and design techniques and 
quality controls that have made Rector WELL EQUIPMENT COMPANY, INC. 


1100 North Commerce Street Fort Worth, Texas 


Houston Plant: 2215 Commerce Street 


outstanding are pledged to the industry 
as the history of oil enters 


its second century. 
EXPORT REPRESENTATIVES: Continental-Emsco Co. @ Mid-Continent Supply Co. @ Oi! Well Supply Division of United States Steel Corp. 
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TIMKEN’ bearings give your equipment longer 
life with less maintenance 


OR 35 years, Timken” tapered 

roller bearings have been cutting 
costs in the oil industry by keeping 
equipment on the go with minimum 
maintenance. On crown and traveling 
blocks, pumping units, swivels, 
pumps, drawworks, rotary tables, en- 
gines, etc., Timken bearings stand up 
to rugged, continuous use as no other 
bearings can. Here’s why: 

1. Full-line contact between rollers 
and races gives Timken bearings 
extra load-carrying capacity 

2. lapered construction enables Timken 
bearings to take both radial and 


thrust loads—in any combination. 

. Case-carburization gives Timken 
bearings hard, wear-resistant sur- 
faces and tough, shock-resistant 
cores. 

. Shaft rigidity maintained. By keeping 
shafts concentric with housings, 
Timken bearings make closures 
more effective, keep lubricant in— 
dirt and dust out. 

Timken bearings practically elimi- 
nate friction to reduce wear on related 
parts, prolong machine life. They're 
geometrically designed to give true 
rolling motion, precision manufac- 


tured to do just that in actual daily 
service. We even make our own steel. 
No other American bearing maker 
does! 

Insist on Timken bearings, as mak- 
ers of machinery for the petroleum 
industry have done for over 35 years. 
Look for the ‘‘Timken-equipped”’ 
label on the 
machinery you 
build or buy. 

The Timken 
Roller Bearing 
Company, Can- 
ton 6, Ohio. 


TAPERED ROLLER BEARINGS 


THE OIL AND GAS JOURNAL 
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TIMKEN‘ steels have solved hundreds 
of tough steel problems 


*IMKEN® fine alloy steels have 
been used to solve hundreds of 
tough steel problems in the oil indus- 
try. And metallurgical know-how has 
enabled us to solve these problems at 
the lowest possible cost to you. 
Here are some typical applications 
where Timken fine alloy steels have 
proved most economical for the job: 
tool joints 
pumps 


high-strength oil 
well tubing 
high-strength fishing tools 


casing 
drill collars 


refinery tubes 


and piping 


PETROLEUM PANORAMA, 1859-1959 


Timken Company metallurgists 
are always looking for new ways to 
help you cut costs. For example, the 
Timken Company’s basic research in 
steels for the petroleum industry has 
developed a new high strength oil 
well tubing that offers a yield strength 
up to 125,000 PSI. It’s 20% stronger 
than that required by the stiffest API 
specification—5A. This Timken seam- 
less steel tubing can take internal 
pressures up to 15,000 PSI. The well 
hasn't yet been drilled that can pro- 
duce all the pressure Timken seamless 
steel tubing can take. 


Fine Alloy 


Every heat of Timken steel is an 
electric furnace product, watched over 
by a metallurgical department with 
over 40 years of background in mak- 
ing fine alloy steels. Whatever your 
steel problem, Timken Company 
metallurgists will be glad to help you 
with it. Why not give them a call? The 
Timken Roller 
Bearing Com- 
pany, Steeland 
Tube Division, 

Canton 6, 
Ohio. Cable: 
“TIMROSCO”,. 
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It was 1924. French troops evac uated the Ruhr Calvin Coolidge was 
returned to office. Walter P. Chrysler developed a new motor car bearing his 


name the Earlsboro, Oklahoma Oil Field was discovered with reserves 


estimated at 140,000,000 barrels 

In 1924 S. P. “Dutch” Tschappat, who had come from Ohio to work in the 
oil industry, formed a partnership with Harold “Casey” Callahan, a drilling con- 
tractor, forming Hercules Tool Company. The firm was incorporated in 1938 
with Tschappat as president and Callahan as vice president. The company 
started with the now well known Hercules Tubing Hanger and Tubing Anchor, 
both developed and pate nted by Ts« happat. These were soon accepted as 
standard equipment throughout the industry 

Other equipment patented by Tschappat includes the Hercules Pumping 
and Flowing Tee, Cross Tee and various types of overhead packed casing and 
tubing heads. Hercules was first to produce a well head with packing above 
slips. At first skeptical, operators soon accepted it enthusiastically and now 
every well head manufacturer uses the Hercules method of overhead packing 

In 1938, Hercules introduced another new and revolutionary product. This 
is the Hercules Duplex Polished Rod Stuffing Box (C. F. Moseley patent 
and is the only one using cone shaped packing. It is used by almost all pro- 
ducing companies in practically every oil field 


From their initial sales, in a limited area of Kansas and Oklahoma, the 


company has grown into a major manufacturer of production equipment. With 


knowledge gained from a third of a century, Hercules looks forward with 


confidence to the progress of the industry's second century 





GENERAL OFFICES AND PLANT ° TULSA, OKLAHOMA 
Export Representative Oil Field Equipment Co., Inc. 
90 West Street, New York 6, N. Y. 
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The Kewanee Story 


.. « goes back to June 12, 1871, when The Enterprise Transit 
Company was formed by a special act of the Pennsylvania Legis- 
lature by Colonel Joseph D. Potts. The first concrete act of the 
new corporation as reported in its first minute book was the 
laying of 34 miles of two-inch pipeline “to afford the public 
the facilities for moving petroleum” from wells near Titusville, 
Pennsylvania. This was not a very profitable venture and was 
sold to the Standard Oil Company in 1877. The Company then 
“turned to the acquisition of wild lands at low prices so situated 
so as not to be beyond the range or limits of possible oil belts’. 
By 1883 it had produced an accumulated 185,755 net barrels. 
During this early period the Company made more money from 
JOSEPH D. POTTS buying and selling royalties and from the timber on lands bought 
— in fee than it did from the oil business. It also operated a fleet 
of tank cars under the names of “Green Line’ or “Empire”, but 
eventually sold these to The Pennsylvania Railroad. 


After Colonel Potts’ death in 1893, Francis L. Potts suc- 
ceeded his father as president and continued on with the Com- 
pany’s expansion program including their westward movement. 


In 1897 The Enterprise Transit Company of Indiana was 
formed to search for oil in Indiana and Ohio. This venture was 
not successful and was sold to the Ohio Oil Company in 1906. 
About the same time, The Kewanee Oil and Gas Company was 
formed and had acquired leases in Illinois, some of which are 
still producing. 


In 1910 William M. Potts took over the presidency upon his 
brother’s death and under his direction The Kewanee Oil Com- 
pany was born of a merger of the parent companies. It moved 
into the mid-continent in 1915 and sold its Pennsylvania holdings 
in 1917. R. B. Ashenfelter was. named president to succeed Mr. 
Potts, who died in 1943. Mr. Ashenfelter remained as president 
until 1948 when he was succeeded by William Wikoff Smith, 
the great grandson of the Company’s founder. 





From a modest beginning, Kewanee’s production has risen KEWANEE BUILDING — TULSA, OKLA. 
from a few barrels a day to its present daily average of approxi- 
mately 20,000 barrels, which ranks the Company among the top 
40 domestic oil-producing companies in the nation. The Home 
Office is located in Philadelphia, with principal Operations Office 
in Tulsa, Oklahoma. 


Engaged solely in the exploration for and production of 
crude oil and gas, Kewanee operates in sixteen states. It also 
operates in Canada through Canadian Kewanee Limited and in 
the Republic of Cuba through Cuban Kewanee Oil Company, 
S.A. These wholly-owned subsidiaries were formed due to the 
ever increasing difficulties and costs of finding oil in these United 
States as well as Management's faith in the continued growth of 
the oil industry for the future despite the threatened inroads of 
nuclear energy. 

Kewanee does not expect to become another statistic in the 
ranks of American pioneers but rather to be there when the 
history of the oil industry is written and to be a part in the making 
of that history. 

WILLIAM WIKOFF SMITH 


President 
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me UF DARREL OF OIL 


Scientific efforts of 


The name of William S. 
Barnickel is known only to a few 
“old-timers” in the petroleum 
industry, although everyone in 
this industry has benefited from 
the results of his efforts. 

Shortly after the turn of the 
century. while Barnickel was at 
Kiefer. Oklahoma, near the then 
booming Glenn Pool, he was im- 
pressed and dismayed by the tet 
ric losses involving “cut” or 
emulsified oils At that time. when 
produced oil showed any substan 
tial percentage of ¢ mulsified water 
it was deemed unfit for refining 
and was rejected and disposed of ee ee 

Disposal sometimes consisted simply in wasting the cut oil into 
irest stream. but when this practice could not be tolerated 
run into pits ind burned Burning eut oil sumps were a 
tic feature of many of the early oil fields 
first attempts to salvage emulsified production also were 
Sometimes the oil was “sun-treated.” ie. run into pits 
so that the heat of the sun would warm the oil. lessen the viscosity 
; ind allow water and emulsion concentrate to sett! t. Another 


' 1! } } hese 
method frequentl used wus to boil out tf e these 
We b Fs A P } | 

F Pane methods sometimes were relatively ( tt \ till were 


, l a . | . , me nel ray 1 

Emulsified crude oi/ burning in early Oklahoma field wasteful and expensive The losses in volume | gravity by 

. ; Le > ' . naoll i nel | ’ 

» burning was carried on in all the oil fields, resulting evaporation were the greatest wastes. Time ’ on eating 
n the destruction of millions of barrels of oil costs were others 


W hile . vasteful practices 


ures Barnickel returned t¢ ous determined 


s normal 


to recover oul ) ruts e 1 tr voles 


s end were similar to tho ol l In scrence 


ement ind 


space witl 


bly 
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emulsies 


; l applied < chemical nulsi dt d 56.000 
stream, Caddo, Louisiana, about 1918 : hl 
usable ol it tis - I tt not tin 
i comple le 
nd his ability to 


Origina/ Tretolite factory 


Sun treating at Osage, early 1900's 





AVEO BY LWEMTOR OF TRET-O-LITE 


his work and soon had developed the first really successful chemical 
demulsifier. [t was in solid form, and was turned out by Barnickel 
in a small rented factory building in downtown St. Louis. He named 
this produc t Tret-O-lite.” 

In spite of the performance of the new produc t. sales were slow, 
and William S. Barnickel & Company struggled through several 
more vears of discouragement. Barnickel continued his efforts to de- 
velop a better. more effective treating chemical. In 1919 he developed 


a licquatd lret-O-lite formula whieh proved to be five times as effective 


as his solid Tret-O-lite. The new product caught on. and soon 
substantial orders began to roll in. Barnickel, and Tret-O-lite. 
hdMlilLAMm. THIS MEANT TO BARNICKEL 


Barnickel’s struggles had been frustrating and heart-breaking. 
He succeeded in the face of indifference and skepticism, even 
ridicule—as have other great contributors to progress. His concen- 
trated and almost continuous attack on the cut oil problem took its 
toll. In spite of his final spectacular success, William Barnickel had 
WiiAT  nBAANIO KERNS: WORKIMEANT TO 

THE OIL INDUSTRY 


lo visualize the importance of Barnickel’s discovery it is only 
necessary to realize that some 80° of all oil produced in the U. S. 
contains some water. usually in the form of an emulsion. Much of 
this would be useless if it were not demulsified. It is also estimated 
that nearly as many barrels of water as of oil are produced. If this 
water and oil were not completely and efficiently separated, it is 
easy to imagine the costly and complicated disposal and pollution 
problems that would arise. 

It is probably safe to say that Barnickel’s life work resulted in 


one of the most significant conservation measures ever developed 


for the oil induthRETOLITE TODAY 


William S. Barnickel & Company was the predecessor of the 
lretolite Company, which now operates as two divisions of Petrolite 
Corporation. One division is headquartered in Webster Groves. 
a Saint Louis suburb. and serves the eastern, mid-continent, Latin 
America and European areas. The other division has its headquarters 
in Los Angeles, and serves the Four Corners. Pacifie Coast and the 
Orient. Subsidiary companies also are located in Canada, Mexico, 


Venezuela and | uUrOpe 


Early-day treating plant /ayout. 


St. Louis chemist revolutionized the handling of “cut” oil 


The present Tretolite organizations carry on the spirit of their 
founder. Having been established in the pioneering tradition ,the 
Tretolite Companies have accepted the responsibilities that go with 
leadership. From Barnickel’s “one salesman” has grown a staff 
of Field Service Engineers numbering in the hundreds and located 
in every oil producing or refining area. 

The Tretolite Companies have not confined their efforts to the 
production of better demulsifying chemicals. They have originated 
and developed many other: helpful products for industry, among 
which are Kontol* corrosion inhibitors, Tret-O-lite* desalting 
chemicals, Solvo* paraffin removers, Fludex* water-flood additives, 
S. P. scale preventives, Kuplex* metal deactivators for petroleum 
products. Dehydro* asphalt anti-stripping additives, Tolad* fuel 
additives. Vez* anti-foamers and many others. 


Present-day 
Tretolite 
facilities at 
St. Louis 


Tretolite 


aiamnaas a. a lt . Thi Mr init 


laboratory at = - = HAH) 64m 


Los Angeles. 


TRETOLITE COMPANY 


DIVISIONS OF PETROLITE CORPORATION 


CHEMICALS and SERVICES for the PETROLEUM INDUSTRY 


369 Marshall Avenue, Saint Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


*Trademark Reg US 
or pending 





Since 
January 1, 1921 


38 YEARS 
OF SERVING 
the 
DRILLING and PRODUCING 
INDUSTRY 


MAIN OFFICE and WAREHOUSE: 1301 CONTI ST., HOUSTON, TEXAS 


BRANCH STORES 
TEXAS: Alice, Corpus Christi, San Antonio, Victoria, McAllen, Bay City, Columbus, Barbers Hill, Liberty, Beaumont, 
Kilgore, Odessa, Monahans. LOUISIANA: Lake Charles, New Iberia, Houma, Harvey, Shreveport. NEW MEXICO: Hobbs 


SALES OFFICES 
Dallas — Midland — New Orleans — Fort Worth — Lake Charles — Tulsa — Shreveport — Lafayette — San Antonio — Corpus Christi 
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CUT COSTS..SPEED-UP SWABBING with NEW 


GUIBERSON Knuckle Joint Tubing Swab 


and SENSATIONAL MULTI-PURPOSE UF CUPS 


QUICK CHANGE 


i 


MULTICUP OPTION 


SWIVEL AND KNUCKLE ACTION 


i 


SAVE MONEY 
ON YOUR NEXT JOB 
WITH THIS SWAB 


UF 





Sold by 

O/L FIELD 
SUPPLY STORES 
EVERY WHERE 


PETROLEUM PANORAMA, 1859—1959 


QUICK CHANGE — New ball-and-socket design, another 
Guiberson first, lets you change cups in ten seconds 
with the swab hanging on the line. . you don’t even 
have to lay the swab and sinker bars down. No pipe 
wrenches or other tools are required. This one feature 
reduces cost tremendously . . but that’s not all. . 


MULTICUP OPTION — Add a cup and upper mandrel. 

as many as desired. No need to carry several different 
swabs ..no time lost in changing swabs. There are 
only five parts in a two cup swab.. sub, cups, upper 
and lower mandrels. Heat-treated steel parts are indi- 
vidually tested to withstand heaviest swabbing loads. 


SWIVEL AND KNUCKLE ACTION— You get full 360° swivel 
at the bottom socket joint and 5° knuckle action at 
every joint. With any number of cups and even in 
crooked tubing, the combination of knuckle action 
and ample bypass makes this the fastest-falling swab 
ever run. 


UF CUPS — Are strong, flexible, long life . . made from 
special compound with a valve ring molded in the 
base. Thus, new valves are obtained each time the 
swab is redressed. Cups travel freely on the mandrel, 
allowing bypass inside and outside the cup in the up 
position . . sealing perfectly in down position. The UF 
cups, designed especially for the knuckle joint swab, 
are strongly reinforced for heavy loads... flexible 
enough for light loads . . small enough for tight tub- 
ing. Use the knuckle joint swab with UF cups and 
lift more fluid in fewer trips. 
io — al) 
rf UB SIBERSONY 
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GUIBERSON 





$. M. JONES development date 


Shortly after the Drake discovery and prior to “Gettys- 
burg,” a fourteen-year-old Welsh immigrant went to work 
in the Pennsylvania oil fields firing a donkey engine. This 
enterprising 50-cents-a-day laborer worked his way up to 
become a successful independent operator in the first Ohio 


and Indiana oil fields 


Samuel M. Jones, of mechanical bent and an inquiring 
mind, knew that there was a better way to retrieve oil than 
with troublesome wooden sucker rods. He put his years of 
experience as oil field worker and operator to good purpose 
in the development of an “all metal iron sucker rod.” He 
applied for and received a patent (reproduced at right) in 
1894 on the FIRST METAL SUCKER ROD 
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ACME GAS ENGINES, 


eg ie a 
(Toledo — 1894) 


THEN... 
5. M. Jones 
1848-1904... 


o true pioneer 
in the oil industry 


Original conveyance of ; 
Sucker Rods . 
(Corsicana Store — 1896) 


lo continue development work, S. M. Jones purchased the 
Acme Bolt Works in Toledo, and in 1894 The Acme 
Sucker Rod Company was incorporated and started busi- 
ness on the exact site of the present S. M. Jones Company 
plant and home offices. One of the early letterheads of The 
Acme Sucker Rod Company carried the slogan: 

“Acme Sucker Rods are here to stay 

One Million Feet in use today!” 


Now, The S. M. Jones Company can look backward to 
many Illustrious Firsts in the development and improve- 
ment of the sucker rod. . .can look forward through con- 
certed research and engineering to equally great achieve- 
ments in the future. 


.and the modern S. M. Jones 


plant on the same site 


. NOW 
M. B. Jones 


Carrying on the 


same progressive traditions 


of the Founder 


.and modern truck shipment 


of Jones Rods 
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Copy of the original 
S. M. JONES PATENT 
on the 


First All-Metal Sucker Rod and many million feet later, 


Four JONES Job-Engineered Sucker Rods 
for every pumping need! 


rods is JONES 


THE S. M. JONES COMPANY 


Division of Buffalo-Eclipse Corporation 


General Offices and Factory Sales Office: Enterprise Building 
TOLEDO, OHIO TULSA, OKLAHOMA 




















with 100 years of achievement behind it 
and a future limitless in its promise. 

We serve America’s petroleum industry 
with pride in its courageous pioneers 

of yesterday, today, and tomorrow. 


Oklahoma City. .. ORange 7-2426 
.» Phone 433 
Phone 3963 


Woodward, Okla... 
Duncan, Okla 


PRESIDENT 
F. W. “Bill’’ McFarland 


VICE PRESIDENT 
J. P. “Jim” Stephens 


Wichita Falls, Texas 692-4541 
South Edmonton, Alberta, ...Phone 33-2191 
Fort St. John, British Columbia... Phone 303 








Let's Hold Fast to Our Heritage 


The petroleum industry was founded 
under the American industrial system. 
Colonel Drake, a free enterpriser, investi- 
gated and became convinced that crude oil 
could be found drilling solely for that 
purpose. 

Money was needed and Drake and his 
friends raised it. Special tools were re- 
quired and those with the know-how manu- 
factured them. A trained crew drilled the 
well. If any of these elements had been 
lacking the Drake well would never have 
been drilled. 


How many millions of times have these 
essentials of free enterprise—investigation, 
private risk capital, equipment, and skilled 
manpower—been repeated in the develop- 
ment of the mammoth petroleum industry 
of the past century? 


Out of it has come an economy of amaz- 
ing accomplishments. It embraces agricul- 
ture, production of raw materials, manufac- 
turing, transportation, distribution, and our 
defenses, including aid to our friends. Petro- 
leum’s contributions to a better life—not 
available from any other source—are now 
spreading rapidly throughout the world. 

As great as the responsibilities of 100 
years of consistent growth have been to 
petroleum leadership, they will be greater 
in the years to come. 

These challenges of the future can only 
be met if the petroleum industry continues 
to be based on private initiative and enter- 
prise. The danger lies in its leadership 
accepting the expediency of government 
controls in problems which can best be 
solved through the continued acceptance of 
industrial responsibilities as they come 


LYONS & LOGAN 


Suite 1500, Beck Building 
Shreveport, La. 
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You see rugged Quincy compressors supplied as 
original equipment and as replacement units on 
drawworks, Diesels and other tools and machin- 
ery for the industry. Manufacturers specify 
Quincy because these compressors are known for 
dependable operation under all field conditions. 


They know, too, that over 100 Quincy authorized 


Only Quincy offers all 


these advantages service depots stand by with stocks of genuine 


parts to keep any Quincy compressor in top oper- 
ating condition. Check the features that spell out 
long life, minimum maintenance, easy servicing 

and you'll see Quincy has what it takes to do 
your job, whether it’s starting, operating air 
clutches, tongs. tubing spiders, slips, winches, 


throttles or other controls. 


For information on specific models, including 
units to 90 c.f.m, with positive displacement 
piston type lubrication, see your Quincy distribu- 


tor or contact the Quincy sales office nearest you. 


Clip coupon for free specification folder detail- 
ing operating characteristics of five models widely 


used in oil field service. 


QUINCY COMPRESSOR CO., Dept. OGJ-59 
QUINCY, ILLINOIS 

Please send a copy of your booklet outlining Quincy Com 
pressors for Oil Field Service. 


QUINCY COMPRESSOR CO. 


QUINCY, ILLINOIS 
Sales Offices: Dallas * Houston ¢ St. Louis * Atlanta 
San Francisco * New York ¢ Philadelphia 
Chicago «* Detroit * Cincinnati * Minneapolis * Charlotte 


NAME 
COMPANY 


ADDRESS 
ciTY ZONE STATE 
CJ Please give the name of the Quincy distributor nearest us 


AUTHORIZED DEALERS NEAR YOU FOR SERVICE 
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VIKING PUMP SALUTES 
PETROLEUM 


our no. 1 customer 


A hearty Viking salute to the Petroleum Industry on 100 years of progress. Since 
1911, when Viking Pump Company was founded, we've progressed with you. 
Today, Vikings pump more petroleum products than any others. Ranging from 
LP-gas through gasoline, fuel oil, lubricants and petro-chemicals to heavy greases 
and asphalts, those products require a variety of Vikings—from little 24 GPM 
lubricating pumps to 1050 GPM barge terminal giants. 


Viking Pump’s original “gear-within-a-gear” principle has 
proved itself through 48 years of petroleum pumping. It's 
positive action and economical operation have made it 
readily adaptable. In fact, there seems to be no end to the 
uses for Viking Pumps. And there is definitely no end to 
the gratitude we feel toward the petroleum industry. 


VIKING PUMP COMPANY 





Cedar Falls, lowa, U.S.A. In Caneda, it’s “ROTO-KING” pumps 


Offices and Distributors in Principal Cities 


for quality pump service 
throughout the oil industry .. . 


OlL WELL AND BRINE PUMPS 
Reda Oil Well and Brine Pumps 


GASOLINE PUMPS Used 


‘ 


ng 


remote « 


systems 


stations and 


tineries, ete 


20nd 


system 


and 


ntrol pump 
f r service 
slso in re 


Sizes of '5 


« horsepower serve 


needs adequately 


efficiently Reduces 


maintenance 


time 


Jes 


and saves 


No vapor locks in 


temperatures or al 


U-L 


Approved 


| 


JET FUEL PUMPS Available 
n sizes from 2 to over 500 
horsepower Designed es- 
pecially for rapid fueling of 
aircraft, Capacities from 50 
to over 2000 g.p.m. for 
avgas, jet fuel and turbine 
fuel. No above ground sur- 
face obstructions — all 
pumping equipment is 
installed under- 
ground. U-L 

Approved 


are widely used and recognized 
by all major oil companies, pro- 
ducers, chemical companies, etc., 
for their ability to produce high 
fluid volumes efficiently and eco- 
nomically. Capacities are from 
20 to more than 15,000 barrels 
per day 


INDUSTRIAL AND WATER FLOODING PUMPS 
Reda manufactures a complete line of pump models 
for waterflooding and industrial water needs. 
Standard models from 5 to 40 horsepower. Ca- 
pacities to over 1,000 g.p.m. Larger models to 
300 H.P. and over are also available 


WATER SYSTEM PUMPS” A complete range of 
Reda Pumps for small water systems are available 
in sizes from “4 to 5 horsepower. Capacities to 
over 3,600 g.p.h. for 4-inch diameter wells 


THE REDA PUMP COMPANY is backed by over 40 yeors 
of submergible pump manufacturing experience and 
know-how. Reda designed and developed the first suc- 
cessful submergible motor and pump. Over 100,000 
Reda units are installed for pumping oil, brine, water, 
jet fuel and gasoline. 


REDA PUMP COMPANY 


BARTLESVILLE. OKLAHOMA 


,World’s Largest Manufacturer of Submergible Pumps for Oil, Brine, Water, Jet Fuel, Chemicals and LPG 
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El Dorado, Arkansas was booming. In progress was a 
drilling progrant, he sizé tof RvHich ha belddr ech Geen 
until that time. More than an oil discovery was made at 
El Dorado for it was during that boom that the first 
Johnston Drill Stem Test was run. Since then, more than 
thirty years ago, over half a million drill stem tests have been 
run by Johnston personnel and with Johnston equipment 

No other similar service organization has accumulated 
such a wealth of experience 

A great number of problems had to be overcome in the 
early days of drill stem testing equipment, test evalu 
ation, and industry acceptance. The problems were overcome 
and drill stem testing was recognized as one of the most 


important precasing informational services available 


PETROLEUM PANORAMA, 1859—195° 


From the first, Johnston devoted practically all of its 
research and development effort to a single objective 


the improvement of the testing tool design. With the best 


designed and workable equipment Johnston then perfected 


evaluation techniques. 

Through the last thirty years Johnston has gained the 
priceless ingredient of real success . experience. There's 
no way of knowing just how many strings of pipe have 
been saved or the number of fields discovered since the 
Johnston brothers invented their first drill stem testing tool 
All agree, however, that the industry has benefited greatly 


from Johnston's thirty years experience. Johnston equip 
} 


ment, methods, and personnel lead the field 


Johnston Testers, Inc., Houston, Texas; Long Beach, 


California; Calgary, Alberta, Canada 











GORMAN-RUPP PUMPS 


e Drainage Pumps 


e Portable Pumps for Rig Clean-Up 


e Diaphragm Pumps 
e Jetting Pumps 


Represented throughout the Midwest 


and Gulf Coast Oilfields by 


HENRY H. PARIS DISTRIBUTOR, INC. 


11 Rothwell St., Houston, Texas * 


Warehouse Stocks 








Here's How to Solve a 100-YEAR-OLD Problem! 


BrakeSot 


HOLDS PARAFFIN 
IN SUSPENSION 


from Formation to Refinery 


NOW, You Control Your Paraffin Before It Becomes a Problem! 


BRAKESOL, an exclusive paraffin- 
treating chemical, has been widely 
used throughout the oil industry for 
many years. BRAKESOL eliminates 
any drop-out or accumulation of par- 
affin on the formation, tubing, flow 
lines or tank bottoms. BRAKESOL 


is safely handled by your personnel. 
It is not harmful in any way to pro- 
duction, pipe line or refinery equip- 
ment. You save in many ways when 
you use BRAKESOL to control par- 
affin before it becomes a problem. 


FOR SERVICE—contact your Supply Store or 
nearby BrakeSol Treating Engineer. 
INC. 


P. 0. BOX 9506 + OKLAHOMA CITY, OKLA. * EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO. EXPORT DIVISION 
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A young giant in the oi] industry 


Just seven years ago the’Charles Wheatley Company began manufacturing valves for 
the oil and gas industry. Since then the company has grown from... the first 2” 
valve to a line that goes from 2” thru 36” valves . . . the first small order to one 
now being filled for $200,000 worth of valves . . . from farming out production . . . 
to the present Wheatley plant in Caney, Kansas . . . and fromethe first domestic 
installation to distribution throughout the world. 


Valves of the future— 


Several recently patented valves are destined to continue the Charles Wheatley Com- 
pany’s meteoric rise as a leading oil and gas industry supplier. These new products 
include Non-Lubricated Plug Valves, Gate Valves, Non-Rising Stem Globe Valves, 
Butterfly Valves, Tank Draw-Off Valves, Pot Type Stream-Flo Strainers, Two-way 
Valves and Seraper Closures. All ate designed to provide the same outstanding 
service as the original Wheatley Stream-Plo Check Valve. 


harles HEATLEY 


414 $0. DETROIT 0. 
LUther 4-3661-— Twx-Tu 928 TULSA 20, OKLAHOMA 
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Affording 

a steady market 
for producers 

of natural 

gas on 

the upper 

Texas Gulf Coast 


AS 


GAS CORPORATION 


TEXAS GAS 
CORPORATION 


Texas Gas Building 


' Houston 5, Texas 
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LEAK-PROOF ONE-PIECE CONSTRUCTION 
from socket to tip of bourdon tube...ac- 
complished by the exclusive Marsh ““Cono- 


weld” process 


STURDY "MARSHALLOY”" CASE formed of! 
boiler-plate thickness steel, copper clad in- 
side and outside by “*Marshalloy” process to 
give it all the durability and the corrosion 
resistance of solid copper with the depend- 


able strength of steel 





... the gauge 
that has everything ! 


SUPERLATIVE "MASTERGAUGE" MOVE- 
MENT with exclusive “coined” sector gear, 
self lubricating, frictionless action and other 


refinements that add years to service life 


TYPES FOR EVERY SERVICE 


of bourdon tubes including stainless steels 


wide range 


and monel. Full range of pressures, vacuum, 
compound gauges in endless sizes, case 
styles. Only Marsh has the “Safecase™ for 


dangerous gauge applications 


Mustergauge™ is standard bearer for the broad line of Marsh Gauges 
fully covered in Catalog 76-G. All are available with the “Recalibrator 
best way to correct a gauge that has been knocked out of adjustment 


MARSH INSTRUMENT CO. 

Sales Affiliate of Jas. P. Marsh Corp., 
Dept. 44, Skokie, Illinois 

Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada 


3 eH » 
“THE STANDARD «* 
2 pans 

OF ACCURACY” 


GAUGES + DIAL THERMOMETERS + REFRIGERATION INSTRUMENTS + HEATING SPECIALTIES 
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Tomorrow's performance today... 


‘In every compression 


iia —nceiniaiingeinin f- 


and power service... 





In engines and compressors 


THE BIG ADVANCEMENTS 


COME FROM 


COOPER-BESSEMER 


Turbocharged 4-cycle gas engine for increased 
horsepower. 
Gas-Diesel engine for greater versatility. 


Turboflow gas engine for higher fuel economy. 


Turbocharged 2-cycle gas engine for increased 
compressor station output. 


Series - Turbocharging for highest power - to - 
space ratio. 

En-Tronic control systems for automatic system 
operation. 

Double-deck valves with valve cap clearance 
pockets to provide unloading flexibility. 
Ductile iron and Meehanite metal components 
for extra strength and rigidity. 


Non-lubricated compressor cylinders to avoid 
oil contamination of the air or gas stream 
wherever necessary. 


With the big advancements by Cooper-Bessemer, 
horsepower from each cubic inch of engine dis- 
placement has increased nearly tenfold since 1908. 
Fuel economy has shown a 140% increase. 


All these advancements point toward a single 
objective—meeting industry requirements at the 
lowest possible installation and operating cost. 


V-ANGLE 
COMPRESSORS 


Mi LINE 


COMPRESSORS 


With compressor cylinders mounted on 
both sides of the crankshaft, these hori- 
zontal reciprocating compressors are ex- 
ceptionally versatile in application, 
smooth in operation and unusually com- 
pact. They are extremely flexible in their 
ability to handle varying load demands. 


ed 


=a “ 


CENTRIFUGAL 
COMPRESSORS 


Cooper-Bessemer engines set daily records 
for exceptional fuel economy. They pro- 
vide peak availability on many types of 
critical petroleum processing and gas 
transmission applications. Through turbo- 
cooling, these 
engines are capable of fuel economies 


down to 6000 Btu/bhp and have excep- 


charging, coupled with turb 


tional overload capacity 


_EN-TRONIC CONTROLS 








Type GMWC 
2000 to 3500 hp 
For mainline compressor stations, pressure 
maintenance and gas storage, synthetic and 
processing plants. 


Types EM and FM 
... to 1500 hp 
For industrial air, soot-blowing, gas proces- 
sing, chemical plants and gas pipeline 
service. 


ae 


—_ 





: Type RB 

For high pressures in catalytic reforming, 

refrigeration, general refinery service and 
industrial air. 


Type LSV 
1400 to 5450 hp 
For direct driving generators in industrial, 
municipal and central station power plants, 
driving oil line pumps and marine service. 


FOR PIPELINE SERVICE 
En-Tronic control starts engine, loads com- 
pressor on line, regulates output, takes Type 
GMWA compressor off line and shuts down 
engine cutomatically. 








re ; 
$ 
nt | Type GMXD 


265 to 660 hp 

For field-to-line gas booster service, pressure 

maintenance, gas lift, processing and extrac- 
_ tion plants. 


Type JM 
500 to 3000 hp 
For industrial air, soot-blowing, chemical 
plants, mining and gas processing. 





Type RS 

For refinery and chemical plants, industrial 

air, wind tunnels, steel mills and related 
industries. 


Type FV 
720 to 2500 hp 
For locomotives, excavation service, portable 
power units, drilling and marine service. 


“FOR PROCESSING 


Regulotes Type JM engine-driven horizontal 
reciprocating compressors for gas synthesis. 


( Type GMVA © 


1100 to 1800 hp 

For mainline compressor stations, pressure 

maintenance, gas storage, natural gasoline 
extraction and chemical plants. 


3000 to 10,000 hp 
For gas processing, chemical plants and 
industrial air. 


, 


»* Type RFB 


For mainline compressor station service, field 
gathering, gas storage and chemical indus- 
tries ... . engine, turbine or motor drive. 


Type JS 
400 to 1900 hp 
For driving generators in industrial, municipal 
and central station power plants, driving oil 
line pumps and marine service. 





FOR ELECTRIC POWER 
Type LSV-16 Cooper-Bessemer engine is 
automatically started, regulcted and shut 
down with En-Tronic control. 


THE COOPER-BESSEMER CORPORATION 


SALES © WAREHOUSE and SERVICE FACILITIES 


COMPLETE ENGINEERING SERVICE 


Direct Personal Service 


Personal attention from experienced en- 
gine and compressor engineers is as im- 
portant as sound mechanical design and 
construction. For over 125 years this basic 
Cooper-Bessemer philosophy has been in- 
valuable in solving power and compressor 
problems throughout industry. The prov- 
en compressor experience of ever y Cooper- 
Bessemer representative enables him to 
provide you with on-the-spot recommen- 


dations and helpful service. 


Installation 

Qualified technicians are permanently lo- 
cated in every major petroleum area to 
supervise or otherwise assist in the instal- 
lation of engine and compressor equip- 
ment. This procedure assures efficient 
installation, maximum dependability and 
economy in operation. 


Field Service 

Supporting each qualified Cooper- 
Bessemer representative is a regional parts 
warehouse, stocked to serve all Cooper- 
Bessemer equipment in the particular 
area. Users of Cooper-Bessemer equip- 
ment are thus assured of peak availability 
and personal service. 


THE COOPER-BESSEMER CORPORATION 


General Offices: MOUNT VERNON, OHIO 


Los Angeles, Calif. « San Francisco, Calif. « Washington, D. C. * Chicago, III. 
Shreveport, La. *« Gloucester, Mass. + St. Louis, Mo. « Kansas City, Mo. « Minneapolis, Minn. 
Tulsa, Okla. « New Orleans, La. « New York, N. Y. « Dallas, Texas « Greagton, Texas « Houston, 


Texas « Odessa, Texas « Pampa, Texas « Seattle, Wash. « Grove City, 


a. Casper, Wyoming. 


Cooper-Bessemer of Canada, Ltd... . Edmonton « Calgary « Toronto « Halifax. 


Cooper-Bessemer International Corporation . .. New York « Caracas + Mexico City. 
C-B Southern, Inc. . . . Houston, Texas. 


Bulletin OF -88-159 Printed in U.S. 





Prat-Daniel out-of-cir- 
cuit Fan Stacks for 
handling corrosive and 
high temperature goses. 


AP Rat | pee Fak Pa 


ie Ean ee 


A century ago the petroleum industry was born. Its founders little realized the impact 
that oil would have on the world. In addition to the direct utilization of petroleum 
products as fuels for industry, the home and for transportation, petro-chemical 


developments provide new exciting products for industrial and consumer use. 


The petroleum industry has come a long way since it was established in 1859. 
Its transportation lines span the continent and a continuous lifeline of tankers 
sail the seven seas. The demand increases each year with industrial and consumer 


growth, and equipment manufacturers must keep pace with this growth. 
Thermix is proud to be Project Engineers to suppliers of equipment for 


the petroleum-gas industry. 


THE THERM™MIXK CORPORATION 
PROJECT ENGINEERS 
GREENWICH, CONNECTICUT 


’ 
‘ 
~ 
Aerotec Gas Scrubbers for transporta- 


tion and distribution pipe line systems. P-D and Aerotec Mechanical Dust 
Collectors for Utilities, Power 
Plants and industrial dusts. 


Aerotec Electrical Precipi- 
tators for the ultimate in 
dust collection efficiency. 


Heacon Dampers— 
the damper for industry 
that does not leak. Pro- 
vides incremental control. 





...PLUS A LITTLE MORE 


Wheatland gives you the finest quality steel pipe 
| ply 





made. But Wheatland means a little more. [t means people 
men who have made pipe their life 
your satistaction their ultimate VOd! Lhe cold steel pipe 


thes produce has warm concern behind 


from Wheatland. Try us and see! 


matt \ 


pipe Witt tne ¥e 


For information about Black or Galvanized Steel Pipe, contact 


WHEATLAND TUBE CoO. 


BANKERS SECURITIES BUILDING, PHILADELPHIA 7, PA 
MILLS: WHEATLAND, PA. « DELAIR, N.J 


L) LINE PIPE IN ACCORDANCE WITH AMERICAN PETROLEUM INSTITUTE SPECIFICATIONS 
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You get these EXTRAS eae AUTOMATIC PUMPING 


Small Kobe power units, one per 
well and each on a timer, 

provide one of several ways 

of automating a lease. 


when you pump 


wells with 


HIGH WATER-CUT WELLS 
A closed power oil system keeps 
power oil separate from 
production and minimizes 
The Kobe Free Pump is surface treating requirements 
circulated in and out of the in high water-cut wells. 
well for inspection or 
repair. No need for pulling 
crews and rigs. One man 
can change pumps 


NO PULLING RIGS 

















WELL TESTING 

The SOLO is entirely 
equipped with power unit for 
well testing, for temporary 
use while central power 
plant is being built, or for 
permanent installation 


BOTTOM HOLE 
PRESSURE SURVEYS 

A bomb on an extension below 
the Free Pump is circulated 

in with the pump and 

records submergence pressure 
on pump intake 


26 YEARS AND 
5,000 WELLS AGO 
Since the first Kobe pump 
was installed 26 years 
L ‘ ; . ago (March 1932), over 

It is possible to obtain complete c - 5.000 wells have been 

separation of pumping ‘ — successfully pumped with 

in each zone. Well requirements 


7 —— . : Kobe Hydraulic Systems 
dictate design and d 2 
several different types have 


been used 


DUAL ZONE PUMPING 


WRITE FOR COMPLETE INFORMATION 


ae ‘obe. Ine. 


Any well in which tubing can be 
ran, Wabe can pump Ut 3040 E. SLAUSON AVENUE 
regardless of angle. The Kobe HUNTINGTON PARK, CALIFORNIA 
system entirely eliminates rod 
and tubing wear 





OF NATIONAL PERSONNEL 
OVER THE PAST 40 YEARS 


The “Services” performed for its customers are 


always a large deciding factor in the success story 
of any company. So with National — our many serv- 
ices performed have brought about many important 
“Firsts” which have resulted in conservation and not- 
able economic advantages to the industry we serve. 


Among them are to be found — 


1919 


1921 


< 


y 


9 
4 


AP! Bolted Tanks 
API Walkways and Stairways 

high capacity Oil and Gas Separators using cen 
trifugal baffles 

First’ to promote and install gravity conservation tank 
Save your Gravity — Gas-Tight your Tanks 
Anti-Channel Dra 


First 
First 
First 


age 
First 
tanks 
Standards in size and thickness of Oil Field Welded 
Tanks 

First 


pacity Oil and Gas Separator 


evelopment of the highly efficient High Ca 
Development and promotion of Stage Separation 
Development and promotion of Coned Bottom Oil Field 
Welded Tanks 
Development and promotion of Intermittent Well Flow 
Devices 

Development and promotion of Intermittent Pilot Oper 
ated Oil Separator Valves 
Development and promotion of ‘First’ Unitary Emulsion 
Treating System 

Development and promotion of Dual Control of Gas 
and Oil During Separation 


ns for all kinds of oil storage 


1930 — Development and promotion of “First 
Pressure Oil and Gas Separator 

1931 — Development and promotion of 
Emulsion Treating Settling Tanks 

1932 — Development and promotion of 
Oil and Gas Separators 

1933 — Development and promotion of Present API Standards 
for Walkway and Stairs for Oil Field Tanks 

1934 — Development and promotion of High Pressure Combi- 
nation Water-Oil and Gas Separators 

1935 — Development and promotion of ‘First’ Completely Effi 
cient Oil Emulsion Treating System with Free Water 
Knockout for Gravity Conservation 

1936 — Development and manufacture of “First 
After-Fabrication, Oil Field Bolted Tanks 

1936 — Pioneered and constructed the ‘First’ Gas Distillate Re- 
covery and Cycling Plant in the Oil Fields 

1937 — Development and promotion of Oil Field Type Direct 
Internally Fired Heaters 

1937-38 — Experimental work with Solid Dehydration for hy- 

drate prevention, and the building of several Distillate 

Recovery and Cycling Plants 

First’ Glycol Low Temperature 

Systems 

1938-39 — Development and promotion of Treaters for Low 
Gravity Oil in Texas, Arkansas, and California 

1939-40 — Development and promotion of ‘First’ Field Appli- 
cation of Closed Salt Water Disposal Systems, in combi- 
nation with our Emulsion Treaters 

1940-41 — Development and promotion of ‘First 
ity Horizontal Oil and Gas Separators 

1941-42 — Development and promotion of “First 

Indirect Heaters for gas with internal 

reducing chokes to prevent hydrate formation 


1000+ Working 
First Internally Fired 


First’ 4000+ Pressure 


Galvanized, 


Recovery 


1938 - Distillate 


High Capac- 
High Pres- 


sure pressure 
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1942 — Perfected ‘First’ acceptable Bolt Seal Washer with 
Neoprene Ring for Bolted Tanks 

1942-43 — Development and promotion of “First” Neoprene 
Sealed Wooden Tanks for handling sour or corrosive 
crude oil and water 

1946-47 — Development and promotion of “First” High Pressure 
Solid Desiccant Package Type Dehydrators for Natural 
Gas 

1948-49 — Development and promotion of ‘First’ Oil & Gas 
Separators to handle Foaming Oils from the wells. Early 
Units to South America and Far East 

1949-50 — Research on Plastic and Plywood Tanks for handling 
corrosive oils 

1950 — Perfected Low Temperature Extraction (LTX skid 
mounted package field units 

1952 — Research and application of “First” Low Temperature 
Curing Enamels to steel for handling corrosive oil and 
water 

1952 — Development and promotion of ‘First’ Offshore Pack 
age Type Production Units for oil and gas production 

1953 — Development and promotion of “First Aerators with 
Plastic Angle Trays 

1953 — Development and promotion of Refrigeration Type Hy 
drocarbon Extraction Plants 

1954 — Development and promotion of “First” Composite Bolted 
Tank (Rezo-Glas*®—Aluminum—Steel, etc 

1955-56 — Development and promotion of Lease Automatic 
Custody Transfer Systems resulting in the TRANS-Oil 
Unit now on the market 

1955-56 — Development and promotion of Positive Volume 
Meter (PVM' 

1955-56 — Development and promotion of Dual Controlled 
Separator for Conservation of Oil and Gas (COG 


aah 
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1956 — Development and promotion of “First’’ Oil Emulsion 
Treater with integral metering of the Liquids 

1957 — Improved Low Temperature Recovery Systems 

1957 — Improved Offshore Platform Equipment 

1957 — Improved Water Disposal Systems 

1957 — First’ Hydrocarbon Recovery Short Cycle Units with 
closed, self-contained regeneration cycle using a gas 
motor compressor 
Development and promotion of ‘First’ Horizontal Split- 
Flow Glycol Dehydration Units 
Development and promotion of high pressure Split- 
Flow Diaphragm Valve for maintaining accurate sep 
arator temperatures 
- Development and promotion of self-contained FRIGI- 
GAS*® Units for both low and high temperature sep- 
aration 
Development and promotion of “First” skid-mounted 
production units for single and multiple completion 
wells, self-contained in one unit 

National’s EXPERIENCE, KNOW-HOW, RESEARCH AND EN- 

GINEERING have produced the world’s most favored products 

for handling Oil and Gas! 


NATIONAL TANK COMPANY MEETS THE CHALLENGE! 


NATIONAL TANK COMPANY 
TULSA, OKLAHOMA 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
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ELECTRIC MOTORS... 


THE CHO/CE OF LEADERS IN THE PETROLEUM INDUSTRY 


WAGNER Petroleum 
industry Motors 


cut operating costs in 


FIELD and REFINERY 


Wagner Type DP and DY Motors are especially designed to 
meet the load conditions of oil well pumping—to give cost- 
cutting, year round, maintenance-free outdoor service. 
Corrosion-resistant cast iron frames and endplates protect the 
motor from rain, sand and snow. Conduit boxes are moisture 
proof and dust-tight. These motors are available for either 
polyphase or single phase operation. You can get them from 
stock in your immediate area, 


You cut costs when you install Wagner Type JP explosion- 
proof motors in the refinery because these are built with extra 
protection that means longer motor life: the vital parts of the 
motor are sealed against dust, fumes, and moisture—the cause 
of most motor maintenance problems. These motors are ap- 
proved for Class 1, Group D hazardous locations. 


For full information, write for Bulletins MU-224 and MU- 
137, or phone your nearby Wagner branch office. 


Wagner Electric Corporation 


6389 PLYMOUTH AVENUE, ST. LOUIS 14, MC. U.S.A 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 


0 


Type DP or DY oil well pumping motor. 
Single phase or polyphase. 
’ 


“ 
¥ 
“a, 


Type JP standard totally-enclosed, in 
ratings through 250 hp; and Type ZP 
tube ventilated, in ratings through 
500 hp 


we 
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there’s a \ for every service 





) SINCE 1921 ( 


























...and service with every LubriKup! 
TYPE H JerxerKups Back in 1921, the LubriKup Company made its entry as a sup- 
and PRESSURE SEAL PISTONS plier to the great petroleum industry — the first firm to devote its 
entire activity to the manufacture of composition cups for the oil 
industry. 


It seems like only yesterday when the LubriKup Company 
opened its doors and posted its ‘operating creed” 


All research and development of the LubriKup Company shall 
be devoted to the manufacture of composition cups to meet the 
varying conditions of pumping oil. With the single purpose of 
delivering the best product that research and science can pro- 
duce, we pledge to our customers and the supply stores that 
help us serve these customers, that we will never be satisfied 
with making anything but the best cups possible. 


Regular Type 
VALVE 








From cups alone, our line of products has expanded to include 
Wood-Type cup-type packings and other items. A long list of ‘‘firsts’’ has been 
VALVE responsible for the company’s growth and its acknowledged lead- 
CUPS ership in the field of composition cups and cup-type packings. We 
are happy that many of our developments have become standard 

equipment throughout the oil fields. 


From out of the past, into the present and onward into the future, 

e JACK CUPS we pledge a continuation of our efforts by constantly contributing 

e SEATING CUPS AND RINGS to lower operating and maintenance costs with products that will 

e COMPOSITION RINGS e REPACKS always be in step with a progressive, ever modernizing industry! 
e STUFFING BOX RUBBERS 


e FLUID SEAL MUD PUMP PACKING 
LuBRIKuP COMPANY, INC. 


WILLIAMSPORT, PENNA. 
—Oil Field Representatives— 
- M. L. Frazier, Sales Manager, 2913 Georgetown St., Houston 5, Texas 
FLUID SEAL |. G. Batdorff A. N. Brock W. L. Clowdus W. M. Connor RL. Mitchell W. P. Wood 


ROD . ! 4248 Montair Ave. 740 Litchfield St. 1406 Tulip Lane 2443 E. 20th St. 1604 Norman St. P. O. Box 3185 
- 4 Long Beach 8, Cal Wichita, Kansas Odessa, Texas Tulsa, Okla Wichita Falls, Tex Tyler, Texas 
PACKING 


aes * i ' At Your Favorite Supply Store 
Integrity — Skill —— Research 
NON STANDARD OF QUALITY 
ADJUSTABLE 


PACKING COMPOSITION CUPS AND CUP-TYPE PACKINGS 
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For complete hydraulic service 
from one dependable source... 





DENISON 





All types of pumps, motors, and controls available to make up flexible hydraulic transmissions 


@ Denison offers you factory service from conveniently 
located regional offices serving the major oil producing 
areas. Free application-engineering by experienced 
hydraulic specialists over-the-counter sales from local 
stock complete maintenance facilities for building, 
testing and repairing equipment. Contact the nearest 
Denison office for the finest in hydraulic pumps, motors 


and controls 


TEXAS 
2924 Greenvilie, Dallas 
3315 West 12th St., Houston 


OKLAHOMA 
208 Wright Building Annex, Tulsa 


CALIFORNIA 
1651 East E! Segundo Bivd., Hawthorne 
(Los Angeles) 
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Mid-Continent: Upp “Company has been growing with the 
oil industry for 30 of the industry’s 100 years. 
Around the world . . . around the clock . . . the familiar 


world and derrick symbol of Mid-Continent Supply 
Company is a sign of proven products and dependable 
service . . . wherever there is oil! 


mw MID-CONTINENT SUPPLY CO. 


MID-CONTINENT BUILDING . FORT WORTH, TEXAS 


Export Division: 45 Rockefeller Plaza, New York 20, N. Y. Cable: MIDCUMPORT NYK 


>UPPLY COMPANY 
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Fuller Pneumatic Conveying 
Speed Delivery, 


How Bourg Mud & Chemical Transfers 
: 4 


“C.T. 8” mud-delivery barge alongside drilling rig tender. Fast, pneu- Superstructure of self-propelled drilling mud delivery 
barge, the “C.T. 8”. Flexible hose, through which mud 


matic deliveries in high seas are made without danger to crews or equipment. 
is pumped to rig storage bins at 50 tons an hour, rests atop 
enclosed Airslide bins. Pneumatic, bulk delivery system 
replaces cargo net, labor crew, costly bag handling. 


Opening discharge gate at Airslide bin outlet, sending 
flow of dry drilling mud into screw conveyor 


Four of the eight bins discharging into Airslide® fluidizing conveyors in 
hold of “‘C.T. 8". These are discharged individually into a screw conveyor, 
as part of high-speed, automatic mud-delivery system. 








“Fluid Lift’’ elevates mud from screw conveyor discharge Bottom of receiving hopper, showing 6” Type “‘H’”’ Fuller- 
Kinyon pump for pneumatically conveying barite. (Drive 


clutch in foreground.) 


Pneumatic 
point into a receiving hopper—from which mud is pumped aboard rig. 
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Systems for Drilling Mud 
Cut Labor Costs 


50 Tons an Hour in Two-Man Operation 


Rugged, trouble-free Fuller Single-Stage Rotary Air Compressor, Small, vertical connection (right, center) supplies air to Airslide 
located amidships, supplies all air for pneumatic conveying operations. fluidizing conveyor along bottom of receiving hopper. This unit 
causes mud to flow by gravity into Fuller-Kinyon pump. 





Mud-storage terminal adjoins dock. Fuller pneumatic conveying The Fuller Rotary Compressor —widely known in the petroleum in- 
systems automatically move mud to weighing scale and then to dustry for a variety of in-plant and gas-gathering applications. 
either bulk cans or into bins of ““C.T. 8” delivery barge. On both Advantages of the rotary include pulse-free compression, ab- 


offshore and land-based rigs handling mud or cement, Fuller equip- sence of vibration, low-power needs and reduction of maintenance. 
ment offers time-tested advantages. Available in capacities to 3300 cfm. 


company FULLER COMPANY 
132 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham » Chicago » Kansas City » Los Angeles « New York » San Francisco « Seattle 
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(00 D 0 LE No. 10 It was a darn good pumping jack, you 


can be sure of that. A dependable, 
beam-balanced jack that stayed on the 
job day-in and day-out for many 
years. Jensen has been making reli- 
able pumping equipment since 1919— 
note the vintage vehicles in the back- 
ground. 


But times change and Jensen didn’t 
get caught napping. Below, for exam- 
ple, you see the all-new Jensen 
Rotary-Balanced Jack—1958 model— 
and oilmen everywhere agree that it’s 
just about the most rugged jack you 
can find. 


And keep this thought in mind. Dur- 
ing the next 100 
years of progress, 
Jensen will de de- 
signing perfectly- 
balanced, hard- 
working pumping 
JENSEN BROS. MANUFACTURING CO., . jacks — wherever 
P. O. Box 477-G, Coffeyville, Kansas, U.S.A. oil wells are drilled 


anywhere in the 
Export Office: 250 Park Avenue, New York 17, N. Y 
world. 


1919 JENSEN Jacks 1959 











The History of Oil... 


primarily, the story of PEOPLE. 
Our Firm is proud to have been a part 


of the History of our Great Industry! 








W. L. KISTLER 


OIL AND GAS PRODUCERS 
NBT BLDG. @ TULSA, OKLA. 
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W-K-M Through-Conduit Gate Valves 
—27 years of Service 


In May 1932, the first christmas tree completely equipped 
with these famous valves was placed in service in the old Conroe 
field by the Steinberger Petroleum Corporation. Today, hundreds 


of W-K-M valves in this field are still giving dependable service. 


W-K-M valves are recognized the world over for their 
efficient operation, long-life, and low-cost maintenance—a tribute 


to W-K-M’s leadership through creative engineering. 


Would you like a print for framing? 
For a 22x17 reproduction of this water 
color by E. M Buck” Schiwet write 
W-K-M. P. O. Box 2117. Houston 1, Texas 


also manufactures: 

W-K-M ASA Gate Valves 
QCf Plug and Ball Valves 
KEY Return Bends 


KEY-KAST Alloy Welding 
Fittings 


KEY Pipe Joint Compounds 


pivision or OQCf inoustries 


INCORPORATED 





W-K-M ® 
ASA 
Through-Conduit 
GATE VALVES 


These, too, 


are products of W-K-M’s Crettine Engineering 


— 
* 

acf® 

Lubricated 

PLUG VALVES 


acf® 
Non-Lubricated 
BALL VALVES 


KEY® 
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FLUID PACKED PUMP CO. 
ORIGINAL PLANT— FOUNDED 1924 


FLUID PACKED PUMP CO. 


FLUID PACKED PUMP CO. 
HOME OFFICE AND FACTORY 1959 





Penberthy 


For positive-accurate measurement of 

fluid levels and/or observation of fluids in vessels. 

Available in a variety of materials and designs 

to meet specific requirements, corrosive conditions, 

pressures and temperatures. Exclusive “Raised 

Face” facilitates cleaning and replacernent. All materials 

to ASTM, ASME and API specifications. 

REFLEX TYPE — Three pressure groups to 3000 psig. 

Lengths to 12 ft. Lightweight, strong, safe and low cost. 

TRANSPARENT TYPE —Four pressure groups to 

10,000 psig. Lengths to 12 ft. Useful in observing 
color, density or media. 

SPECIAL SERVICE TYPES — High pressure, Frost-Proof, 

Heating Tube and Heating Chamber, Welding 

Pad, Large Chamber and Inclined Gages, 

Explosion-proof illuminator. 


Exclusive “Floating Shank” saves 50% or 
more on installation costs alone... eliminates 
dangerous strains common to forced installations. 


Threaded Valves for Service up to 6000 PSI 
High quality, regrinding bonnet, removable seat. For 
use with flat glass gages. Rigid or union connection. 
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Threaded Valves for Service up to 1500 PSI 
Low cost, sturdy, lightweight general service with flat 
glass gages. Rigid or union connection. 


Stuffing Box Gages for Service up to 750 PSI 
For tubular glass or flat glass with tubular end. 


Stems in a variety of materials and designs. 

Specials and Accessories — Include Jacketed gage valves, 
Instrument valves; wire glass, plate glass and 

sheet metal guard protectors. | 





offers you more for your money in- Y 
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ejectors sump pumps 


Hydraulic, air and steam operated Penberthy Automatic, electric, explosion-proof, submersible 
ejectors (jet pumps, eductors, exhausters and standard types in 8 models, 20 sizes, 
and syphons) simplify handling of fluids, vapors, Exclusive features, design and construction assure top 


gases and “hot” materials. capacity performance for longer periods. —_ 
Lia 
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Among advantages are low first cost, no PENBERTHY PRODUCTS FOR PETROLEUM — MEASURE 
maintenance, no moving parts, no lubrication, MIX + PUMP + EXHAUST - WASH + AERATE 
no packing glands and noiseless, trouble-free AGITATE » COMPRESS - ATOMIZE - CIRCULATE 
operation for long periods under corrosive INJECT and EXTRACT 
conditions. Many sizes and styles, from stock or Sound designs incorporate advanced developments. 
“tailored” to specific applications, including Construction is simple, solid and precisely 
metallic and plastic types. engineered. Operation has been performance-proved 
CYCLING JET PUMPS during over 70 years’ experience. A complete line, 
Pump oil with gas - air - or steam; no moving parts; supported by specialized engineering and modern 
superior in many applications especially in manufacturing facilities, is further assurance of 
hazardous locations. satisfaction when you specify Penberthy. 
Your specific inquiries will receive prompt, personal 
attention. Catalogs or other information will be 
sent upon request. Make it a point to visit us at the 
Oil Show. We'll be looking for you at 
ft PENBERTHY Booth #13N and 14N. 


MANUFACTURING COMPANY There's Certain Satisfaction 


Division of Buffalo-Eclipse Corporation 
in Products by Penberthy 
1242 Holden Ave. * Detroit 2, Mich. 
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Additional life found by Sinclair in the 40-year old Garber Field is signified by the "Christmas tree" valve (left) 


which harnesses a deep flowing well. To the right stands a pump still lifting oil from one of the original shallow wells. 


Old Faithful of 


“Garber... 

This was a magic name in 1916, the year 
the new-born Sinclair company discovered 
the Garber Field. about 100 miles west of 


a booming town called Tulsa. 


In its first 40 years, Garber produced more 


than 60 million barrels of oil for Sinclair. 


Then about two years ago Garber again 
leaped into oil country headlines. After 
long, geological study, Sinclair Oil & Gas 
Company found additional deep-trapped 


oil in a field that many thought had passed 


SINCLAIR OIL CORPORATION «+ 600 


the Oil Fields 


into history. And, with this new lease on 
life, Garber should continue to produce for 
many years to come. 

Sinclair's production of crude oil is increas- 
ing sharply. And significant new fields found 
over the past few months in the Louisiana 
Offshore area, in Venezuela, in Texas, 
Oklahoma and in New Mexico give promise 


of still greater future production. 





SINCLAIR 
A Great Name in Oil 


FIFTH AVENUE NEW YORK 20, N. Y. 

















TRANSPORTATION 


OIL IN THE GROUND has been likened by one oil man to a 
fat steer on the range: it has no value until it is transported to a 
plant, processed, and distributed to the consumer. To perform this 
vital function, the forerunners of today’s pipeline, tank truck, 
tank car, barge, and ocean tanker were developed in primitive 
form soon after Colonel Drake’s discovery made their creation 
necessary. 





There were the horse-drawn wagon, the raft or barge, and the flat 
car, all laden with wooden barrels; the short 2-in. pipeline; and 
the sailing ships which began to ply the seas to Europe and Japan 
with their cargoes of illuminant. 


Now their modern counterparts form an integrated international 
system which carries 17% million barrels of oil and 32 billion 
cubic feet of gas daily. This largest of all transportation jobs is 
accomplished by 250,000 miles of petroleum pipelines, 650,000 
miles of gas lines, thousands of trucks and tank cars, barges, which 
churn along 28,000 miles of inland waterways in the U. S. alone; 
and a world tanker fleet of 50 million deadweight tons. 


Oil on the Move 
Integrated system transports oil from field to market E-2 


Crude-Oil, Products, and Natural-Gas Lines 
Out of chaos sprang strong, efficient arteries for moving 


the products to the nation’s markets E-4-E-9 


Pipelining Is a Global Business 
Lakes, deserts, and mountains have been crossed to link 


oil and gas with world markets E-10 


The Great Pipeline Systems 
And how they grew E-12 


Pumps, Prime Movers, and Compressors 
For crude, products, and gas lines E-16-E-19 


Enter the Pipeline Engineer 
He strode onto the scene about 1920, and brought 


formulas, science. and know-how E-20 


Controls and Communication 
Unattended operation was pioneered 30 years ago E-22 


Pipeline Construction Has Many Facets 
Hauling and handling, ditching, bending and joining, 
and corrosion control are all specialized operations E-24-E-33 


When Pipelines Come to Water 
They go over, under, or through E-34 


A Hundred Years of Petroleum Storage 
Iron-hooped wooden tanks to pressure storage and giant 


underground reservoirs E-36 


Sailing Ships to Supertankers 
Sails gave way to steam and diesel, and nuclear-powered 
craft are now on drawing boards E-38 


Barge, Rail, and Truck 
These also aid in transporting crude and products E-40 





It's pipelined ... 


Oil On the Move e « e integrated system transports 


1. Six-inch screw pipe, made up by this Standard Oil 
tong gang in 1890 pumped 10,000 bbl. per day in Penn- 
sylvania and New York. 


2. Thirty-four-inch pipe for welded line 60 years later 
on this Pacific Gas & Electric line in California could 
move up to 750 M.M.c.f. of gas daily. In crude service 
that diameter could pump half a million barrels a day. 


3. The first oil men, who made their strikes on the 
banks of Oil Creek, turned naturally to barges as the best 
means of long-distance transport 

4. Barges today, as represented by this 60,000-bbl 
capacity tow on the Mississippi, are a leading form of 
transportation on the 28,000-mile U. S. inland waterway 
system 

5. Sailing-ship tankers, such as the 1,974-ton Radiant 
carried oil for half a century, starting in the 1860's, even 


oil from field to market 


though more modern steamers came in 1872. 

6. The 32,000-ton British Victory was typical of the 
tankers being built in 1958, although ships on the drawing 
boards exceeded 100,000 tons 


7. Tank cars have formed an integral part of the 
U. S. petroleum transportation system since 1865 when 
two wooden tanks were loaded on a flat car. 

8. The prototype of the horizontal tank car came 
along in the 1870's. While improvements have been great, 
the basic design has changed but little. 


9. Horse-drawn wagons, originally hauling small bar- 
rels, were the first means of oil transport in 1859, and 
gave way to tank wagons in the early 1900's. 

10. Tank trucks today often perform both the first 
and last transportation jobs, hauling crude from the lease 
and products from the refinery. 


It's shipped by tanker... 
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Crude-Oil Pipelines... 
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Pipelines pumped oil from Oklahoma and Central 
West to Chicago and Cleveland, from the Appo- 
lachians to the East Coast, and in California... 


The network spread from Oklahoma to the Gulf 
Coast, Louisiana, and Wood River, Ill., and from 
North Texas to Oklahoma and the Gulf Coast... 
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Thence from Wyoming to the Mid-Continent, from 
East Texas, West Texas, and New Mexico to the 
Gulf Coast and Mid-Continent .. . 


... out of chaos sprang 
a lusty, efficient organism 
for moving crude oil 


Crude-oil transportation in the early days was 
always colorful, often exciting, but never dependable or 
economical until pipelines entered the picture. The 
first Pennsylvania oil men relied on horse-drawn 
wagons to haul oil in wooden barrels the 10 or 20 
miles to Oil Creek for $2.50 to $5 per barrel. From 
there it was floated on barges and river boats down 
the Allegheny toward Pittsburgh for another 75 cents 
to $2. 

Soon after Colonel Drake discovered oil, the need 
to bring order out of the transportation chaos led to 
experiments with pipelining, an art that had been 
practiced in primitive form in China as early as 400 
years before Christ. It was Samuel Van Syckel who in 
1865 proved the feasibility of piping crude oil with a 
5-mile, 2-in. screwed-joint, wrought-iron line from 
Pithole City to the railhead at Miller Farm. 

Powered by two steam-driven pump stations, the 
line moved 800 bbl. of crude daily. The tariff for the 
short haul was $1 per barrel—far less than what the 
teamsters were exacting but double the rate for a 
1,500-mile haul some 85 years later. 

The early concept of pipelining as a means of 
transporting crude only as far as the nearest railroad or 
navigable stream was destined to change quickly. A 
109-mile, 6-in. line from Coryville, Pa., to Williams- 
port, Pa., completed in 1879, pumped 10,000 bbl. 
daily over the Allegheny Mountains. Then three lines 
were completed to the Atlantic seaboard in 1881-1902. 
These events marked the conquest of teamsters and 
railroads which fought pipelines with every legal or 
illegal means, and altered the entire petroleum-trans- 
portation outlook. 


Pipelines Move West 


Discoveries in 1880-1900 called for new pipelines 
in Ohio, West Virginia, Kentucky, Indiana, Illinois, and 
California. In 1902-03 California got its first major 
trunk line from the San Joaquin Valley to San 
Francisco. About this same time the center of gravity 
of the oil industry began to shift to the Southwest. 
Texas Gulf Coast strikes required only short lines to 
refineries and marine terminals. But Mid-Continent 
fields were a great stimulus to pipeline construction, 
being far from large markets, and economical trans- 
portation was essential to their development. In 1905 a 
line was laid from Oklahoma to Chicago, with a branch 
in 1913 to Wood River, Ill., a new refining center. In 
1907-10 two 8-in. lines were laid from Oklahoma to 
the Gulf Coast and another to Baton Rouge, La., 
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creating a network from the gulf to the East Coast. 

A 10 and 12-in. line was laid from the well-known 
Teapot Dome field of Wyoming to Mid-Continent 
carriers in 1923. In 1926-27 West Texas and New 
Mexico fields were linked to Gulf Coast refineries and 
terminals and Mid-Continent pipelines. And by 1929 
the industry had three lines from Oklahoma to Chicago. 

East Texas, North America’s greatest field, in 1930 
quickly spawned 10 trunk lines with capacity exceeding 
500,000 bbl. per day to Mid-Continent lines and plants 
and to the Texas Coast. The first line to cross the 
Rocky Mountains was built in 1939 from Wyoming to 
Salt Lake City. 

Pipelines Change Character 

A profound change in the concept and character of 
crude lines was brought about in the 1930's as a result 
of government action and new economic facts. Up ‘to 
that time interstate pipelines were largely regarded as 
plant facilities of their refiner owners, although legally 
common carriers. They were small-diameter, high- 
investment, high-operating-cost systems charging ex- 
orbitant tariffs. 

Then rates were cut in half. Pipelines sought to 
build larger lines to achieve the lowest per barrel costs. 
The old plant-facility systems gave way to true common 
carriers, interconnected and intensely competitive for 
business to keep operations at the mest efficient level. 


Pipelines Go to War 


The demands of a war machine whose life’s blood 
was oil, and the havoc wrought by German submarines 
on U. S. coastal tanker movement, spurred pipeliners 
to heroic advances which might not have come for 
years in the normal course of events. The industry laid 
some 12,000 miles of new lines on its own and reversed 
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several existing lines to adjust to the new transportation 
pattern. In California the 26-in. “Stanpac” gas. line 
was converted to crude oil between San Joaquin Valley 
and San Francisco Bay refineries. 

But it was the Government-backed War Emergency 
Pipe Line, built in 1942-43, that contributed most to 
the war effort and the advancement of pipelining. The 
24-in. Big Inch line, from East Texas to New Jersey, 
proved the feasibility of large-diameter pipe for crude 
service, erasing the skepticism expressed widely by 
prominent engineers. The Big Inch, with its products 
companion, the Little Big Inch, revolutionized the 
economics of pipeline transportation. 


Pipelining After World War II 


The introduction of diameters larger than 12-in. 
and remote-controlled pump stations completely 
changed the face of pipelining in the first decade 
after the war. Old multiple 6 to 12-in. lines were 
replaced with single 16 to 26-in. lines to take 
advantage of the fact that larger diameters afforded 
lower investment and operating costs per barrel. 

Big joint-interest lines were built by major refiners 
from all producing areas to obtain the high-volume, 
low-cost transportation. System capacities multiplied 
while personnel required to operate them steadily de- 
clined. 

In 1958 California, no longer self-sufficient in 
petroleum, was connected to its first out-of-state supply 
source by a 16-in. line from a major new oil province 
in Utah. 

By 1959 the U. S. crude-pipeline network had 
grown to 160,000 miles and carried 80% of all the 
crude delivered to refineries. It had been developed 
into the most economical means of overland commodity 
transportation yet devised by man. 


1939 


Then from Wyoming to 
Salt Lake City, Texas to 
Iinois and Ohio, Utah to 
Los Angeles, and Utah to 
Gulf Coast and Mid-Con- 
tinent lines. 





Products Pipelining... 


Its modern era began only three decades ago, 
but it has had dramatic growth. 


prod- 
which 


The first important pipelining of refined-oil 
ucts was by United States Pipe Line Co 
pumped kerosine through a 4-in. line from Bradford, 
Pa., to Wilkes-Barre, Pa., in 1893 and later to Mar- 
cus Hook on the coast. 

Operators of the line successfully batched a sec- 
ond refined’ oil with kerosine, to the surprise of the 
industry, which felt the segregated products would end 
up as worthless slop. This pioneer system established 
the basic principles of operating products lines which 
led eventually to shipment of dozens of different prod- 
ucts, including liquefied petroleum gases, in present- 
day lines. 


Modern Products Pipelining Begins 


But the modern refined products line was singu- 
larly late in developing. It didn't arrive on the scene 
until 1929-31 and it came with a sudden burst. There 
was no period of experimenting during which the art 
took form. It coincided with and was a part of a 
transition during which present-day production, refin- 
ing, marketing, and regulatory practices took form 

The pipeliner had recently been given new high- 
strength seamless and electric-weld pipe with welded 
joints which did not leak. The oil business was be- 
coming more technical, and the engineer was gaining 
recognition and executive responsibility 

here was new strategical thinking in management 
Exorbitant railroad rates were pricing Mid-Continent 


THE FIRST modern products lines sprang up suddenly within 
2 years in the East and Mid-Continent 
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products out of northern markets. Products shipped 
by tank car couldn't compete with products supplied 
from nearby refineries which had the advantage of 
cheap pipeline transportation for their crude. And 
gasoline demand was growing steadily. 

It was in this setting that modern products pipe- 
lining was born. Tuscarora Oil Co., Ltd. (Esso Stand- 
ard) showed the way in 1929 by converting an old 
crude line and reversing the flow westward across 
Pennsylvania. 

The next year Sun Oil Co. organized Susquehanna 
Pipe Line, the first line of the new era built for re- 
fined products. And in quick order in 1930-31 there 
came Standard Oil of New York (now Socony Mobil), 
Phillips Pipe Line, Great Lakes, and Keystone lines, 
all 6 and 8 in. in diameter. 

The 1,350-mile Great Lakes system, linking Okla- 
homa and Kansas refining points to Kansas City, Chi- 
cago, Des Moines, and Minneapolis, raced with Phil- 
lips in construction. It was later extended in the Da- 
kotas and Wisconsin. The line saved the Oklahoma 
and Kansas refiners who built it and today retains a 
leading position among products systems with almost 
6,000 miles of line and deliveries of 250,000 bbl. 
per day 

These early lines handled only gasolines at first 
but soon they were batching kerosine and furnace oils 
as well 


After a 4-year breather, expansion continued in 


THE ORIGINAL SYSTEMS were expanded, new ones were 


built in same areas anJ across southeastern United States. 
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Major Products Systems and When They Were Started 


Diameter 
(in.) Year 


Company and location— 


Badger Pipe Line System (Cities Service, 
Sinclair, Texas, Pure)—Chicago-Madison 8-12 
Bayou Pipe Line System (Shell, Atlantic, 
American, Pure)—Baytown-Baton Rouge 8-10 1942 
Buckeye Pipe Line Co.—lllinois-New York. 6-12 1945-53 
Champlin Refining CoS 
Neb. 6 
Cherokee Pipe Line Co. (Conoco, Cities 
Service)—Tulsa-Wood River 10 
Detroit Southern Pipe Line Co. (Pure, Sun) 
—Toledo-Detroit 6 
Evangeline Pipe Line System (Texas, Gulf, 
Sinclair)—Port Arthur-Baton Rouge 16 1953 
Great Lakes Pipe Line Co. (Conoco, Sunray, 
Skelly, Pure, Phillips, Sinclair, Texas, 
Cities Service)—Oklahoma-Minneapolis- 
Chicago 
Harbor Pipe Line System (Sinclair, Texas, 
Gulf)—New Jersey-New York 
Humble Pipe Line Co.—Baytown-Dallas 
Keystone Pipe Line Co. (Atlantic)—Phila- 
delphia-Pittsburgh 
Laurel Pipe Line Co. (Gulf, Sinclair, Texas) 
—Philadelphia-Cleveland 
Magnolia Pipe Line Co.—Beaumont-Hearne 
Okliahoma-Mississippi River Products Line, 
Inc. (Sunray Mid-Continent) — Duncan- 
Memphis 
Phillips Pipe Line Co.—Borger-St. Louis 
Plantation Pipe Line Co. (Esso, Standard of 


1954 


1935 
1954 
1933 


the East, Midwest, and Southwest. At the beginning 
of World War II there was a new surge of construc- 
tion, equal to the beginning boom. The Southeastern 
and Plantation Pipe “ines were built in the Southeast 
amid railroad strife comparable in bitterness to the 
early days in Pennsylvania. Plantation set the pat- 
tern for many present products pipelining techniques 
although its advanced features did not all originate on 
this system. 

The most sensational development has been the 


THIS RECENTLY DEVELOPED network now extends from Gulf 
to East Coast, Southwest to West Coast, and across Rockies. 


PETROLEUM PANORAMA, 1859—1959 


Diameter 
Company and location— (in.) Year 
Kentucky, Shell) — Baton Rouge-Green- 
ville, N 
Salt Lake Pipe Line Co. (Standard of Cali- 
fornia)—Salt Lake City-Spokane 8 
Shell Oil Co.—Wood River-Lima 8 
Sinclair Pipe Line Co.—Houston-Philadel- 
phia <% 2 1941-48 
Socony Mobil Oil Co., Inc.: 
Springfield-Providence 1930 
Kansas City-Sioux Falls 1938 
Southeastern Pipe Line Co. (Gulf, Pure)— 
St. Joe, Fla.-Chattanooga 
Southern Pacific Pipe Lines, Inc. —E! Paso- 
Los Angeles 
Standard Oil _ (Ind. Kenees City-Coun- 
cil Bluffs, lowa 
Sun Pipe Line Co.—Twin ‘Oaks, Pa.-Cleve- 
land-Syracuse 
Texas Eastern Tranemievion Corp. (WEP Lit- 
tle Big Inch)—Baytown-Linden, N. J. 
Texas Pipe Line Co.: 
Lawrenceville, Ill.-Evansville 
Hearne-Fort Werth 
Tuscarora Oil Co., Ltd. (Esso Standard)— 
Bayway-Midland, 
Wabash Pipe Line (Ohio, Conoco)—Wood 
River-Chicago 12 
Yellowstone Pipe Line Co. (Conoco, Inter- 
state, Union, H. Earl Clack, Inc.)—Bill- 
ings-Spokane as 10 


12 1941 


1950 
1938 


1939-41 
1955 
1939 

1930-31 


1943-44 


1940 
1947 


1929 
1958 


1954 


War Emergency Pipe Line Co.’s Little Big Inch. The 
1,475-mile, 20-in. line from Beaumont to Linden, 
N. J., proved the feasibility and economy of using 
large diameters for products service. It once pumped 
227,000 bbl. daily of 100-octane avgas for some 6 
months, contributing to the Allied victory in the Nor- 
mandy invasion of France, and had peak throughput 
of 240,000 bbl. a day. Texas Eastern Transmission 
Corp. bought the Little Big Inch after the war, oper- 
ated it as a gas line for 10 years, then reconverted 
it to products as far as Moundsville, W. Va., in 1958. 


Postwar Expansion 


This method of transportation had proved its econ- 
omy and the end of the war was the signal for re- 
newed expansion. As small-diameter crude lines were 
replaced, many old lines were converted to products 
service. Gulf Coast refiners built lines to Dallas-Fort 
Worth, opening a larger market and causing several 
small inland refiners to shut down. Sinclair Pipe Line 
finished piecing out a continuous system from Houston 
via Tulsa, Kansas City, and Chicago all the way to 
Philadelphia, having a similar impact. 

Lines were built across the Rockies to the Pacific 
Northwest. Diameters of 12 to 16 in. became common. 
Products lines embraced automation and closed sys- 
tems which had their beginnings in the 1930’s. 

Laurel Pipe Line in 1958 became the first prod- 
ucts system to use 24-in. pipe on its Philadelphia- 
Cleveland line. At the start of 1959 the trend toward 
increased movement of products by pipeline was con- 
tinuing. In three decades products pipelines had grown 
into a 45,000-mile network handling 20% of all U. S. 
products traffic. 





] Interstate Movements of Natural Gas (1935) 
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Natural gas was piped through bamboo some 2,400 
years ago in China. It was transmitted for the first time 
in this country through hollow logs at Fredonia, N. Y., 
in 1821. Forty-one years later cast-iron pipe supplanted 
hollow logs on a 4-mile, 2-in. line at Titusville, Pa. 
Wrought-iron pipe was used also before the first steel 
pipe became available in 1887. 

In 1880 the first compressor station was built 13 
miles from Bradford, Pa., powered by a duplex com- 
pressor connected directly to a steam engine. 

Chicago was the destination for the first high- 
pressure (525 psi.) “long-distance” line. The 120-mile, 
8-in. wrought-iron line, originating at Greentown, Ind., 
was built in 1891, the same year in which the Dresser 
coupling was invented and gave the pipeliner a means of 
joining pipe which was superior to the leaky screw 
joints on the first iron lines. 

With new valves and regulators developed around 
1900, turning on a gas jet was no longer an adventure. 
And natural gas was being burned in 17 states. 

Industry Moves Southwest (1900-1925) 

As the Appalachian pools neared depletion, the 
great fields of the South and Southwest were discovered. 

Oklahoma Natural Gas Co. built the first com- 
pressor station in the Southwest in 1910. Lone Star Gas 
Co. that same year started operating the region’s “first 
long-distance natural-gas line,” a 135-mile, 16-in. line 
serving Fort Warth and Dallas. In 1911 the industry 
got the orifice meter and the Weymouth flow formula 
which permitted accurate calculation of gas flow 
through a pipeline. 


Modern Gas Lines Started (1925-31) 


Modern long-distance natural-gas transmission was 
born in the late 1920’s and early 1930's as a result of 
the development of high-strength seamless and electric- 
weld pipe. Electric-arc welding for joining pipe with 
leakproof joints came in, too, although it was some 
years before this significant advancement was perfected 
and supplanted oxyacetylene welding on gas lines. 


Natural-Gas 


A regional industry until 30 
lines now serve 


Magnolia Gas Co. built one of the first major 
projects of the period, a 217-mile, 14-18-in. line from 
Sarepta, La., to Beaumont. Four lines were laid to the 
Houston-Port Arthur area from Southwest Texas, 
Northeast Texas, and North Louisiana. Interstate 
Natural Gas Co. (Standard of Louisiana) laid a 22-in. 
line from Monroe to Baton Rouge, La., then extended 
it to New Orleans. 

The late 1920's saw the beginning of such systems 
as United Gas Corp., which owned pipelines from the 
Mexican border to North Texas, and later across 
Louisiana and into Florida; Mississippi River Fuel Co.,; 
from Louisiana to St. Louis; Southern Natural Gas Co., 
from Louisiana to Atlanta; Southern Union Gas Co., 
in five southwestern states; Cities Service Gas Co., 
from the Texas Panhandle to Kansas City; Colorado 
Interstate Gas Co., from the Panhandle to Denver; 
and El Paso Natural Gas Co., a 200-mile, 16-in. line 
from Jal, N. M., to El Paso, Tex. California’s first 
major lines were laid from Kettleman Hills to San 
Francisco and Los Angeles. 

The industry made an important breakthrough in 
1931 when the prototypes of today’s long lines were 
built—the Natural Gas Pipeline Co. of America, 950 
miles to Chicago, and Panhandle Eastern Pipe Line 
Co., 1,200 miles to Muncie, Ind. Both were 24 in. in 
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Pipelining... 


years ago, its crosscountry 
every major market 


diameter and, like the Northern Natural line started 
at the same time, originated in the Texas Panhandle. 
The United States now had 163,000 miles of natural- 
gas lines and Texas replaced West Virginia as the lead- 
ing source of this rising fuel. 

In 1938 the Natural Gas Act gave the Federal 
Power Commission authority to regulate interstate 
transportation and sale of natural gas. Requirements 
for long-term supply and markets lent a stability to 
big projects and made them sound business ventures. 


Postwar Expansion 


The end of World War II brought an unparalleled 
construction boom in long lines. Tennessee Gas Trans- 
mission Co. led the way in 1943-44 with its 1,265-mile, 
24-in. line from South Texas to West Virginia to supply 
defense plants, later extended to New York and New 
England. 

Texas Eastern Transmission Corp. in 1947 con- 
verted the War Emergency Pipelines from crude and 
products service to natural gas from Texas to New 
Jersey. El Paso Natural Gas Co. built its 960-mile, 
26-in. line from West Texas to the southern California 
border. In 1950 El Paso started supplying San Fran- 
cisco with a 24-in. line from the San Juan basin to 
Topock, Ariz., linking with Pacific Gas & Electric 


PETROLEUM PANORAMA, 1859—1959 


NORTH DAKOTA 


SOUTH DAKOTA 


Co.’s new 34-in. line, the first of this diameter. 

The 1949-51 period saw the construction of such 
important systems as Michigan Wisconsin Pipe Line 
Co., 1,069 miles, 22 and 26-in., from the Texas Pan- 
handle to Big Rapid, Mich.; Texas Gas Transmission 
Corp., 800 miles, 26-in., Texas to Ohio; Trans- 
continental Gas Pipe Line Corp., 2,000 miles, 30-in., 
South Texas to New York; Trunkline Gas Co., 26-in., 
McAllen, Tex., to Tuscola, Ill.; Texas-Illinois Natural 
Gas Pipeline Co., 26 and 30-in., Texas to Joliet, Ill. 

Gulf Interstate Gas Co.’s 30-in. line from Louisiana 
to West Virginia, conceived to transport gas purchased 
by Columbia Gas System, Inc., an amalgamation of 
early-day companies in the Appalachian area, was laid 
in 1954. In 1955-56 American Louisiana Pipe Line Co. 
laid a 970-mile, 30-in. line from North Tepetate, La., to 
Detroit. 

Pacific Northwest Pipeline Corp. in 1956 entered 
the nation’s last major untapped natural-gas market— 
the Washington-Oregon area—with its 1,466-mile, 
22-26-in. line from the San Juan basin to Sumas, 
Wash. This line received the first Canadian gas im- 
ported into the United States in 1957 at the same time 
Mexican gas entered through the Texas Eastern system 
at McAllen, Tex. Gulf of Mexico fields became the 
most important source of gas discovered in several 
years. 

The use of 30-in. pipe became standard for large 
transmission lines in the 1950’s, and Transcontinental 
introduced 36-in. in its 1955 looping. 

Consumption of natural gas increased from 738 
billion cubic feet in 1940 to 10.6 trillion cubic feet in 
1957. Natural gas supplied 26% of the nation’s energy, 
treble the 1930 figure, through a 565,000-mile pipeline 
network. Texas, Louisiana, Kansas, Oklahoma, and 
New Mexico in 1958 were supplying more than 90% 
of the gas shipped in interstate commerce, primarily: to 
the Far West, Midwest, and East, where storage in 
depleted fields makes it possible for transmission lines 
to operate at a steady load year-round in spite of 
fluctuating seasonal demand. 





A CREOLE Petroleum Corp. pipe-laying barge lays a flow- 
line in 1954 in Lake Maracaibo, Venezuela, one of the 
world’s great producing areas. 





MANIFOLD and loading lines of Mene Grande Oil Co. at 
Puerto La Cruz are fed by half a dozen crude trunk lines 
in eastern Venezuela. 


Pipelining Is a Global Business 


Lakes, deserts, and mountains have 
been crossed to link oil and gas with their markets 


Crude-oil pipelining outside the United States has been 
developed rather extensively in the past 30 years. One 
of the earliest important foreign lines was 550 miles 
of 8-in. built in Russia in 1905. Lines have been 
built in the past 20 years from the old Baku fields 
and the Second Baku area to refining centers. Russia’s 
most ambitious undertaking is the 2,300-mile Trans- 
Siberian crude and products system under way in 1958 


TRANS-ARABIAN Pipe Line, which introduced 30 and 31-in. 
pipe to crude service in 1950, extends from the Persian 
Gulf straight across the desert to the Mediterranean a 
thousand miles away. 


Mexican lines started with a 20-mile, 8-in. line 
from east of the Panuco River to Tampico in 1909. 
A few years later the prolific Golden Lane fields were 
connected, then Poza Rica was linked to the sea coast, 
Mexico City, and Salamanca refineries. 

In Venezuela, a 10-mile, 8-in. line was built in 
1917 on the Lake Maracaibo shore. Later an ex- 
tensive network of lines was laid in the lake area with 
diameters of 20 to 34-in. after World War II. A 
210-mile, 20-in. line to the Caribbean in 1957 opened 
the Barinas-Apure basin. 

Eastern Venezuela got its first line from Quiriquire 
field to Caripito in 1931. The original Oficina-Puerto 
La Cruz line was 100 miles of 16-in., the industry’s 
first larger than 12-in., built in 1939. Then came the 
Travieso-Puerto La Cruz system, and in 1958 the 
30-in. Temblador-Caripito line. 

In Colombia the Andian National, a 10 and 12-in. 
line from the DeMares concession, was laid in 1925-26, 
and the 12-in. South American Gulf, from the Barco 
concession, in 1939. The Bolivian Camiri system was 
built in 1946-48 and extended to the Chilean Pacific 
Coast in 1958. Argentina started its biggest crude line 
in 1958, a 930-mile, 12-in. line from Campo Duran 
to the San Lorenzo refinery. 

The first line in the Middle East came in 1916, 
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A FINISH WELDER completes a weld on the Westcoast Transmission 30-in. line which brought British Columbia and Alberta 


gas to U. S. Pacific Northwest markets in 1957. 


a 133-mile, 10-in. line in Iran. In 1934 a 1,200-mile, 
12-in. system from Iraq’s Kirkuk field to Haifa. 
Palestine, and Tripoli, Lebanon, was completed, looped 
with a 16-in. line 10 years later, and with a 30-32-in. 
in 1950-52. 

The 1,069-mile, 30 and 3l-in. Trans-Arabian 
Pipe Line to Sidon, Lebanon, built in 1949-50, was 
the first crude line to use pipe of that diameter; pipe 
up to 38 and 40-in. was introduced on short lines in 
Kuwait in 1958. The first large-diameter line in Europe 
was a 28-in. line from Wilhelmshaven to Cologne, 
Germany, in 1958. 

The Portland-Montreal line, now dual 12 and 
18-in., was laid in 1941. Postwar discoveries in 
Canada spawned two of the world’s great systems: 
the Interprovincial-Lakehead line, 16 to 30-in. and 
the world’s longest at 1,931 miles, laid from Edmonton 
to the Great Lakes in 1950, extended to Sarnia, and 
in 1957 to Toronto; Trans Mountain pipeline, 720 
miles, 24-in. from Edmonton to Vancouver and Wash- 
ington, 1952-53. 


Products Pipelines 


The most extensive products pipelining abroad has 
been in connection with U. S. and Allied prosecution 
of World War II and in the NATO air-base system 
in Europe after the war. Some 3,000 miles of 6 and 
8-in. line were laid from Calcutta through Assam and 
Burma into Southwest China to fuel the battle against 
the Japanese. 

In Europe and North Africa, 4,000 miles of port- 
able invasion lines were laid by means of a bolted 
coupling, and handled up to 100,000 bbl. daily of 
gasoline. Four lines were laid across the Isthmus of 
Panama and almost 1,000 miles of line in Alaska. 
From 1952 to 1957, 3,000 miles of lines were laid to 
NATO bases in Western Europe and Turkey. 

Mountainous Colombia has built 421 miles of 6 
and 8-in. to Bogota, Medellin, Cali, and other con- 
suming centers, between 1952 and 1956. Mexico 
started operating its 304-mile, 12-in. Tampico-Monter- 
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rey line in 1956. The Iranian Government in 1957 
completed a 700-mile, 10-in. line from Abadan to 
Teheran. Three systems were built in Canada after 
World War I1—the Sun and Sarnia 8 and 12-in. lines 
from Sarnia to Toronto, and the 10-in. Trans-Northern 
line from Montreal to Toronto. 


Natural-Gas Pipelines 


Russia’s gas system, the most extensive abroad, 
transports some 2 billion cubic feet daily (comparable 
to one of the large private systems in the U. S.). The 
first of three lines to Moscow, 12 to 28-in., was built 
during World War II. France in 1957 started a 550- 
mile, 24-in. line from Lacq field on the Spanish border 
to Paris. A 682-mile, 16-in. system was completed 
in Pakistan in 1955-58. 

Venezuela has three gas lines, two serving Caracas 
and Valencia (195 miles of 10-16-in. and 270 miles 
of 20-26-in., built in 1952 and 1958) and a 177-mile, 
20-in. line from LaPaz field to the Shell Cardon re- 
finery. Argentina built three gas lines after World 
War II, the longest being 1,100 miles and 10-in. in 
diameter to Buenos Aires, and a 1,056-mile, 24-in. 
line was started from Campo Duran to the capital in 
1958. Mexico laid a gas line from Poza Rica 150 
miles to Mexico City in 1948, another from Reynosa 
to Monterrey, and in 1958 started a 600-mile, 24-in. 
line from Tabasco to Mexico City. 

Natural-gas service in Canada dates to 1894 when 
an 8-in. line was laid from Essex County, Ontario, to 
Windsor, then to nearby Detroit, in 1895, and Toledo, 
Ohio, in 1898. A 170-mile, 16-in. line was laid from 
Bow Island field to Calgary in 1912. In 1923 a 90- 
mile line was laid from Viking field to Edmonton. 

Gas pipelining didn’t reach a large scale in Canada 
until construction of Westcoast Transmission Co., Ltd., 
from Peace River to Vancouver and Sumas, Wash., 
a 650-mile, 30-in. line built in 1956-57, and Trans- 
Canada Pipe Lines, Ltd., a 2,250-mile line, starting 
at 34-in. at Burstall, Sask., and tapering to 20-in. at 
Montreal, built in 1957-58. 





The Great ** 
Pipeline 


Systems 


STEAM PUMP STATION at Shumans, Pa., was on one of Tidewater’s first lines. 


...and How They Grew 


Buckeye Pipe Line Co., organized in 1886 to gather 
crude oil in Ohio, was one of several lines laid 
by the Standard Oil Trust as part of its business strat- 
egy. Indiana Pipe Line Co. laid an 8-in. trunk line 
to deliver Lima production to Chicago. Northern Pipe 
Line Co. was organized in 1889 to move Pennsylvania 
Grade oil to Cleveland. Then in 1892 New York 
Transit Co. started transporting crude to Buffalo and 
from Olean, N. Y., to the coast at New York. 

When the Standard Trust was dissolved by the 
U. S. Supreme Court in 1911, these pipelines extended 
from Chicago to Cleveland, Buffalo, and New York 
City. In 1943, Indiana was merged into Buckeye and 


Northern and New York Transit become subsidiaries. 

Pure Transportation Co. also traces its birth back 
to the cradle of the oil industry. Under the name of 
Producers & Refiners Pipe Line Co. it built a 4-in 
line from Coraopolis to Oil City, Pa., where it joined 
the United States Pipe Line to Marcus Hook. South- 
ern Pipe Line Co. (Pennsylvania), built in 1890-1911, 
was acquired in 1907 by Pure Oil which then laid lines 
into West Virginia. In 1930 Pure Van Pipe Line Co. 
was formed to transport Van, Tex., crude to the Smiths 
Bluff tank farm on the Gulf Coast. 

Standard Oil Co. of California predecessors built 
gravity lines as early as 1876 from Pico Canyon to 


MAJOR JOINT-INTEREST CRUDE SYSTEMS 


Company— 


Year built 


Location, diameter 





Arapahoe Pipe Line Co. (Sinclair, Pure) 

Basin Pipe Line System (Shell, Texaco, Sinclair, 
Cities Service) . 

Butte Pipe Line Co. (Shell, Murphy Corp., Conoco, 
Northern Pacific) 


Cushing-Chicago System (Pure, Sinclair) 

Four Corners Pipe Line Co. (Shell, Standard of Callif., 
Gulf, Continental, Richfield, Superior) 

Jayhawk Pipe Line Co. (Derby Refining, National 
Cooperative Refinery Assn.) 

Mid-Valley Pipe Line Co. (Sun, Sohio) 

Ozark Pipe Line System (Shell, Texaco) 

Platte Pipe Line Co. (Ohio Oil, Sinclair, Continental, 
British-American, Pure) 

Rancho Pipe Line System (Shell, Sinclair, Crown Cen- 
tral, Nantucket, Phillips, Ashland, Service) 

Tecumseh Pipe Line Co. (Sinclair, Pure, Ashland) 

Texaco-Cities Service Pipe Line Co. 

Texas-New Mexico Pipe Line Co. (Empire Fuel, 
Texaco, Sinclair, Tidewater) 

West Texas-Gulf Pipe Line Co. (Gulf, Sohio, Cities 
Service, Pure) 


1947-48 


1951-53 


1949-50 
1947-48 


1954 Merino, Colo.-Humboldt, Kans. (18, 20-in.) 

Jal, N. M.-Cushing, Okla. (20, 24-in.) 

1955 Poplar, Mont.-Fort Laramie, Wyo. (10, 12, 
16-in.) 

Cushing-Chicago (22, 24-in.) 


1958 Aneth, Utah-Los Angeles (16-in.) 


1958 Meade County, Kansas-Wichita (10, 12-in.) 
Longview, Tex.-Lima, Ohio (20, 22-in.) 
Cushing-Wood River, Ill. (22-in.) 

1952 Chatham, Wyo.-Wood River (16, 20-in.) 
1952 
1957 
1928 


West Texas-Houston (24-in.) 

East Chicago-Cygnet, Ohio (20-in.) 
Seminole, Okla.-East Chicago (10, 12-in.) 
1958 Aneth, Utah-Jal, N. M. (16-in.) 


1951 Colorado City-Beaumont (26-in.); Wortham- 


Longview (20-in.) 
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FIFTY YEARS OF PIPELINING are represented at the famous Glenn Pool, Oklahoma, station of Cherokee Pipe Line Co. Look- 
ing from the new Cherokee control room, the buildings house pumping machinery for the old Oklahoma Pipe Line to 


Baton Rouge built in 1909-10, since taken up, and Ajax 


Pipe Line, built in 1930 to pump oil to Wood River. 


Outdoor 


electric motors power the old Ajax dual system, now converted to products. 


Newhall, and 20 years later from Pico to Ventura for 
tanker shipment to San Francisco. Pacific Coast Oil 
Co., later Standard, built the state’s first major trunk 
line from Kern River heavy crude fields to Point Rich- 
mond, some 281 miles of 8-in., in 1902-03. 

In 1903 Coalinga and other San Joaquin Valley 
fields were connected to the system. In 1946 a 170- 
mile, 18-in. line was built from Kettleman to Los Me- 
danos, a pump station on the original Bakersfield-Rich- 
mond system. 

A subsidiary, Pasotex Pipe Line Co., built its Wink- 
El Paso system in 1928, looped with 8-in. in 1952, 
replaced it with 20-in. in 1957. Salt Lake Pipe Line, 
another affiliate, was built from Rangely field, Colo- 
rado, to Salt Lake City at the end of World War II. 

Union Oil Co. of California got into pipelining in 
1884 with 8-mile lines from Sespe and Adams canyons 
to Santa Paula, then a 40-mile, 4-in. gravity-flow line 
from Newhall to Ventura 2 years later. 

Union in 1896 linked the Olinda region with Los 
Angeles by a 4-in. line. The company’s Los Angeles 
Basin system began to take shape in 1901. In 1909 
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Union and the Independent Oil Producers Agency built 
a 240-mile, 8-in. line from San Joaquin fields to tide- 
water at Avila. 

In 1954 another major link was added to the sys- 
tem when a 65-mile, 12-in. line was laid from Torrey 
Canyon to Los Angeles. Union completed the 225- 
mile, 12 and 16-in. line from Junction to the Oleum 
refinery in 1957. 

Ohio Oil Co., because of trouble moving oil out of 
fields in eastern Illinois by horse-drawn tank wagons, 
bought a small gathering system in 1905; 8-in. lines 
were then laid from Martinsville, Ill., to Preble, Ind., and 
extended to Pennsylvania to connect with a pipeline 
to the East Coast, and from Martinsville to Wood 
River, Ill., to deliver eastern Illinois crude to East St. 
Louis refineries. This latter movement was later re- 
versed by Mid-Continent strikes. 

Ohio formed Illinois Pipe Line Co. in 1915, the 
year Ohio entered Wyoming, to operate its lines and 
dissolved the company in 1942. 

In 1952 Ohio completed its 355-mile, 20 and 22- 
in. line from Wood River to Lima, replacing the old 











BIG ENGINE built in 1927 is one of two 600-hp. diesels 
installed at Glenn Pool in 1930 to pump crude from Okla- 
homa Pipe Line through Ajax. The centrifuge in the fore- 
ground, installed in 1923, originally purified lube oil. 


four and five-line parallel system of 8 and 12-in. 

Sun Pipe Line Co. had its beginnings in Ohio with 
a line from Toledo to North Lima in 1895 and later 
to Tiffin, Ohio. The company moved to the Gulf 
Coast with the Spindletop discovery. In 1915 Sun laid 
lines from new Oklahoma fields to its Yale refinery 

Sun's 200-mile, 19-in. outlet from East Texas fields 
to Beaumont, built with Yount-Lee Pipe Line Co. in 
1931, was laid in 39 days. Its 200-mile line from 
Southwest Texas fields to Corpus Christi Bay came 
after World War II. 


Prairie Oil & Gas Co., a great Standard Oil sub- 
sidiary until the trust-busters made it an independent 
in 1911, laid the first major line in the Mid-Continent 


in 1903. The 32-mile, 6-in. line linked Chanute and 
Humboldt, Kans., pools with the refinery at Neodesha. 

In 1904 Prairie placed in service Oklahoma's first 
crude trunk line, a 6-in. extension from Kansas to 
Bartlesville. The next year Prairie built a line from 
the flush Glenn Pool discovery to Sugar Creek, Mo., 
and on to Griffith, Ind., with an extension from Sugar 
Creek to the new Wood River, Ill., refining center in 
1913. In the 1920's Prairie continued to expand from 
the Texas Panhandle to southern Oklahoma and from 
other Texas fields to the Gulf Coast. 

Sinclair-Cudahy Pipe Line Co. came onto the scene 
in 1916. It built a gathering system in Northeast Okla- 
homa and Kansas, a 637-mile, 6 and 8-in. trunk line 
from Drumright, Okla., to East Chicago, with an ex- 
tension to Healdton, Okla., and then to Ranger and 
Burkburnett, Tex., all by 1919. In the next 5 years 
Sinclair Pipe Line built lines from Texas fields to the 
Gulf Coast, and gave Wyoming its first outlet with a 
720-mile line tying in with its Oklahoma-Chicago sys- 
tem. It became a competitor of Prairie, but Prairie re- 
mained undisputedly on top. 

Sinclair had sold half interest in its pipelines to 
Standard Oil Co. (Ind.) in 1921, and in 1930 Standard 
purchased the remaining half interest. At the same time 
Ohio Oil Co., Pure Oil Co., and Standard Oil Co 
(N. J.) built the dual 10-in. Ajax Pipe Line from Glenn 
Pool to Wood River, which almost put Prairie out of 
business. 


E-14 


HORIZONTAL RECIPROCATING PUMPS at Glenn Pool driven 
by the two big diesels shown in photo at left, have ca- 
pacity of 35,000 bbl. daily each. Old equipment is still 
kept in operating order. 


Sinclair, needing a transportation system, threw its 
traffic to Prairie. Within 2 years, as the depression 
began to grip the industry, Sinclair gained control and 
wrote finis to the great names of Prairie Oil & Gas 
and Prairie Pipe Line. The Prairie system became Sin- 
clair, and the original Sinclair became Stanolind. 

Stanolind in 1939 laid the Wyoming-Salt Lake City 
line for the affiliated Utah Oil Refining, the first line 
to cross the Rocky Mountains, and toward the end of 
World War II connected Colorado’s Rangely field to 
that line. Stanolind also built a wartime 385-mile, 
16-in. line from West Texas to its Drumright, Okla., 
station. In the postwar period, the company, its name 
changed to Service Pipe Line Co., inaugurated a system- 
wide modernization replacing small lines with pipe up 
to 24-in. from Wyoming and Oklahoma to Chicago. 
It became the world’s longest system at 15,000 miles. 

Interstate Oil Pipe Line Co., owned by Standard 
Oil Co. (N. J.), is the outgrowth of two systems which 
were closely related to oil development in Oklahoma, 
Kansas, Arkansas, Louisiana, Mississippi, Illinois, 
Montana, and Wyoming. They were Oklahoma Pipe 
Line Co. and Standard Oil Co. of Louisiana Pipe Line 
Department. 

Their first venture was a badly needed 8-in. outlet 
from Glenn Pool, Oklahoma, to deep-water ports on the 
Mississippi River and Gulf of Mexico. Oklahoma built 
the section from Glenn Pool to the Arkansas border at 
DeQueen; Prairie from DeQueen to Louisiana, and 
Standard of Louisiana thence to Baton Rouge, in 
1909-10. 

Oklahoma Pipe Line during the next two decades 
had an active role in one boom after another as the 
Sooner State rose to the top of U. S. production. In 
1932 Oklahoma assumed management of Ajax Pipe 
Line. In 1944 Oklahoma became Interstate Oil Pipe 
Line Co. Interstate that year purchased properties of 
Standard Oil Co. of Louisiana, which had grown big 
with that state’s development. 

In 1946 Interstate bought Yale Oil Pipe Line sys- 
tem in Montana. Eight years later Interstate sold its 
Oklahoma properties ‘and Ajax Pipe Line to Cherokee 
Pipe Line Co. (Continental and Cities Service), and 
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extended its system to take offshore Louisiana pro- 
duction. 

Humble Pipe Line Co., another Standard of New 
Jersey affiliate, organized in 1919, soon surpassed most 
of its Texas competitors. In its first year lines were 
built to Ranger, Hull, West Columbia, and Goose Creek 
fields. In the next decade over 5,600 miles of trunk 
and gathering lines were constructed. 

Trunk lines crisscrossed Texas from the refinery 
and dock area at Baytown and Texas City to Gulf Coast 
fields; to the older East Texas fields; to North, West, 
Southwest, East, and Texas Panhandle areas, and New 
Mexico. 

Magnolia Pipe Line Co.’s history goes back to the 
Corsicana, Tex., development in 1895, but its trunk- 
line system didn’t begin to form until 1911-18 when 
8-in. lines were laid from Corsicana to Beaumont, 
Corsicana to Electra, then into Healdton, Okla., and 
Ranger, Tex. 

In 1925-31 Magnolia laid 10 and 12-in. lines from 
El Dorado, Ark., to Beaumont, from West Texas and 
the Texas Panhandle to the Beaumont system, and from 
East Texas to the Corsicana and El Dorado lines. In 
1939 the 10-in. East St. Louis-Patoka, Ill., and Patoka- 
Lima, Ohio, lines were added. 

Magnolia, a Socony Mobil Oil Co., Inc., affiliate, 
built the first new big-inch system after the war, a 
20-in. line from Corsicana to Patoka, in 1947-48. 

Texas Pipe Line Co., organized in 1917, inherited 
Texas, Louisiana, and Oklahoma properties of The 
Texas Co., which started laying short lines around Spin- 
dletop in 1902. Its first major line was 473 miles of 
8-in. from Glenn Pool to Humble, Tex., built in 1907- 


08 to move Oklahoma production to Gulf Coast re- 


fineries and terminals. By 1910 North Louisiana out- 
put led to a 192-mile, 8-in. line from Port Arthur, 
Tex., to Shreveport, La. From 1912 to 1923 Texas, 
like other companies, connected big fields at Electra, 
Ranger, and Mexia, Tex., and Smackover, Ark., and 
in 1928-30 entered the Panhandle, West Texas, and 
East Texas fields. 

In 1928, Texas Empire Pipe Line Co., now Texaco- 
Cities Service Pipe Line Co., was organized by Texaco 
and Cities Service to build its 10 and 12-in. line from 


Seminole, Okla., to East Chicago. In 1937 all Texas 
Pipe Line facilities from West Texas and New Mexico 
to Houston were sold to Texas-New Mexico Pipe Line 
Co. (Empire Fuel, Sinclair, Texaco, and Tidewater). 
The 1930’s and 1940's saw considerable expansion in 
Oklahoma, Texas, and Louisiana, followed by system- 
wide modernization. 

Gulf Refining Co. pipeline operations, like those 
of Texaco, were born with the Gulf Coast and Mid- 
Continent strikes immediately after the turn of the 
century. Gulf’s first big project was in 1907-08 when 
it built a line from Sour Lake, Tex., to Glenn Pool. 
The Texas Panhandle and West Texas fields were con- 
nected in 1926-27, and 3 years later the Glenn Pool- 
Dublin, Ind., line was built. The Gulf system handles 
more crude than any other in the United States. 

Shell Pipe Line Corp. started in Oklahoma as Yar- 
hola Pipe Line Co., which built a 10-in. line from 
Healdton to Cushing, then to East St. Louis in 1917. 
In 1923 the name was changed to Ozark, then Shell. 
In 1926 Shell extended the line to Chicago. Under 
the name Valley Pipe Line, Shell started its San Joa- 
quin Valley-Martinez system in California in 1915 
with a 170-mile line. 

Atlantic Pipe Line Co. built its first major trunk 
line in 1928, a 510-mile, 10-in. line from Midland to 
the Gulf Coast. The line was extended to Hobbs, N. M., 
in 1930. In 1931 a 10-in. line was laid from Long- 
view to the Gulf Coast. 

Cities Service Pipe Line Co. built its 8-in. main 
line from Boyer, Kans., near El Dorado, to Ponca City, 
Okla., in 1917. Its Oklahoma City-Cushing-Ponca City 
4 and 8-in. main lines were completed in 1929. The 
Sour Lake, Tex.-Lake Charles, La., 12-in. line was laid 
in 1944, and a 20-in. loop 9 years afterward. 

Phillips Pipe Line Co. laid an 8-in. line from Semi- 
nole to Oklahoma City in 1932, and a year later built 
its 325-mile, 8-in. system from Oklahoma City to 
Thrall and Kansas City, Kans. The 242-mile, 12-in. 
Odessa-Borger, Tex., line was laid in 1948, followed 
2 years later by a 276-mile, 10-in. line from Pampa, 
Tex., to Yale, Okla., and the 343-mile, 10-in. Bene- 
dum-Sweeny, Tex., line in 1954 to supply its Gulf 
Coast refinery. 


BIGGEST CRUDE LINE in U. S., the 26-in. West Texas Gulf Pipe Line, is powered by 1,500 and 2,000-hp. explosionproof 
motors driving centrifugal pumps handling 440,000 bbl. daily. 
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Pumps and Prime Movers 


_.. for crude and products pipelines 


Steam provided the power to pump crude oil for 50 
years, and it did the job well. Its ability to carry over- 
loads made the steam engine a natural for pipelines, 
with their varied pumping rates due to changing con- 
ditions of supply and demand 

The first successful pipeline, built in 1865 in 
Pennsylvania, was powered by a single-cylinder steam 
engine which had a‘ single-cylinder pump attached to a 
pin on the flywheel. The duplex pump without a fly- 
wheel that followed served pipelines for many years. 
The triple-expansion steam engine of 600 hp. for pump- 
ing 40,000 bbl. per day was adopted in 1890; these 
units continued in service for some 30 years. 

The semidiesel, with air injection, was first tried in 
Pennsylvania in 1902; 11 years later the Prairie and 
Oklahoma pipelines placed this hot-plate type of engine 
in service in Oklahoma and Kansas. The lines had 
100-hp., four-cycle horizontal single-cylinder engines 
driving vertical triplex pumps; shortly afterward 
300-hp. two-cylinder engines became popular 

The solid-injection or full diesel brought a major 
advance in 1916. In next 6 years air-injection units, 


STEAM-ENGINE PUMP 
station at Fort Madison, 
lowa, on the old Prairie 
Pipe Line, now Sinclair 
Pipe Line, was in oper- 
ation for 48% years be- 
fore being replaced 
with modern machinery 
in 1953. 


with their high-pressure compressors which had a habit 
of blowing up, were converted to solid injection. Many 
new lines were built entirely with diesel power, driv- 
ing reciprocating pumps. In the Mid-Continent, where 
oil instead of cheap coal was the fuel, the diesel in a 
short time almost completely replaced the steam engine. 
At this time, in the mid-1920’s, diesels of 300 to 750 
hp. were driving horizontal duplex and triplex single- 
acting tandem plunger pumps of up to 50,000-bbI. daily 
capacity. Engines and pumps were placed in separate 
rooms, divided by a fire wall, a practice which con- 
tinues. 

Raw water in open reservoirs used at first in cooling 
was replaced by concrete reservoirs, with water being 
treated, and in the 1930's by the closed cooling-water 
system and heat exchanger using the oil in the line for 
cooling. Purification of lube oil by means of a cen- 
trifugal separator in the 1920’s was important for effi- 
cient engine operation. Later these were supplanted 
by filters. Reflected shock waves, which often broke 
fittings and pipe on discharge lines, were alleviated by 
spring and plunger shock absorbers and air chambers. 
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In the late 1920’s a diesel engine was connected 
to a centrifugal pump, but this combination did not 
work well at first. The reciprocating pump continued to 
dominate in the 1930's, until higher-speed engines were 
developed. 

In the 1930's there came a change from naturally 
aspirated to supercharged engines, which increased the 
output of four-cycle engines 50% . Dual-fuel and spark- 
ignited supercharged engines are the latest developed 
for pipelines. The four-cycle, V-type engine with 
integral speed increaser runs at up to 1,000 r.p.m. and 
drives a centrifugal pump at speeds which may exceed 
4,000 r.p.m. These engines burn crude oil or natural 
gas, and develop as much as 2,000 hp. pumping 
192,000 bbl. per day. 

A single-stage centrifugal on Trans-Arabian Pipe 
Line is driven at 5,000-6,000 r.p.m. by a 5,000-hp. 
combustion-gas turbine. These turbine pump stations, 
the only ones on a crude line, pump 450,000 bbl. daily 
from Persian Gulf fields to the Mediterranean. 

The Trend Toward Electrification 

The introduction of electric drives to pipelines in 
1923 started a trend toward electric centrifugal 
packages which were to dominate the industry. Four- 
stage, 1,800-r.p.m. pumps direct connected to 200-hp. 
induction motors were installed on a California line. 
Two 500-hp. units were installed 2 years later, and a 
328-r.p.m., 600-hp. synchronous motor was connected 
to a triplex plunger pump in Oklahoma in 1926. This 
same year saw the first 3,600-r.p.m. centrifugal direct 
connected to 250 and 300-hp. motors installed on a 
Texas line; 400-hp. units soon followed. 

In the early 1930's a significant share of newly in- 
stalled horsepower was electric centrifugals. The trend 
continued on wartime lines such as the Big Inch and 
Little Big Inch, and on the 20 to 30-in. postwar lines 
which modernized and expanded the nation’s crude-oil 
system. The centrifugal has almost completely taken 
over the job of main-line pumping, driven by the elec- 
tric motor except where power rates make the diesel 
more attractive. Special problems, such as high-viscosity 
crude, dictate the reciprocating pump, or in isolated 
cases, the screw pump. 

The 24-in. Big Inch line and the 20-in. Little Inch 
line had over 250,000 hp. of electric motors installed 
from Texas to New Jersey. The 24-in. line used a 
series of three 16 by 12-in. pumps to move 335,000 
bbl. of crude daily and the 20-in. line had 14 by 12-in. 
pumps handling 240,000 bbl. of gasoline daily. 

Electric centrifugals have gained acceptance for 
their low first cost, low maintenance, simplicity, and 
adaptability to sequence control and to remote opera- 
tion. With the development of weatherproof motors, the 
typical installation of the 1950’s has outdoor pumping 
units, unattended at booster stations, with housing 
provided only for control equipment. Internal-combus- 
tion engines burning a variety of fuels are being adapted 
to remote control on a small scale; these compact, high- 
speed engines with their low operating cost remain an 
important prime mover on pipelines, driving cen- 
trifugals, or, where wide speed variations are desirable, 
reciprocating pumps. 


PETROLEUM PANORAMA, 1859—1959 


AIR-INJECTION DIESEL, three cylinders and 300 hp., driving 
horizontal duplex double-acting pump, was typical of the 
crude-oil station installations of the early 1920's. Note the 
absence of a fire wall. 


yt 


DUAL-FUEL ENGINE, 1,720-hp., eight-cylinder, and four-cycle, 
drives four-stage centrifugal pump through a speed in- 
creaser at an unattended station on the Evangeline Pipe 
Line products system. 
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ELECTRIC MOTORS, two 1,000 and one 800-hp., drive three 
two-stage centrifugal pumps in series at 3,600 r.p.m. and 
1,200 psi. This Fort Laramie, Wyo., station, and the Evan- 
geline station above, represent the most modern installa- 
tions of the 1950's. 
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Prime Movers and Compressors 


"Evolution of compressor drives is the story of the gas engine’ 


Natural gas was piped in the United States for 
half a century before longer lines and depletion of 
fields required that rock pressure be supplemented by 
compression. 

What was probably the first compressor station 
was built at Rexford, Pa., 13 miles from Bradford, in 
1880. The Rexford station was equipped with a Clay- 
ton duplex gas compressor connected directly to a 
steam engine. The gas cylinders were 24 in. in diam- 
eter and the stroke was 26 in. The compressor had 
capacity of 5,000 M.c.f. daily. 

Steam provided the power for many early lines. 
But the evolution of compressor drives is largely the 
story of the gas engine, whose development was well 
along at the turn of the century. The reciprocating 
compressor has had no competition until the past 11 
years. 

Progress in Compressor Engines 


At first the engine and compressor were built sep- 
arately. They were connected by a belt. The belt- 
driven compressor was superseded in the early 1900's 
by direct-driven horizontal compressors with the en- 
gine and compressor on the same frame. These huge 
units dominated the field for 30 years before intro- 
duction of the modern angle compressor. 

The change from belt-driven to direct-connected 
compressors started a trend toward compactness, higher 
speeds, and greater horsepower per unit of size which 


has continued to the present day. The direct-connected 
units had the horizontal single or double-acting power 
cylinder at one end and the compressor cylinder at 
the other with a big flywheel in the middle or on 
the outside, depending on the type of unit. The large 
single and double-acting two or four-cylinder gas en- 
gines were as reliable as the steam engines they replaced. 
They were manufactured in sizes of 50 hp. to 1,500 hp. 
and have operated successfully for half a century. 

The use of multiple cylinders made possible in- 
creased rotating speed and more power for the early 
engines. The 1920's saw the rise of the two-cycle en- 
gine from a low-efficiency drive toward a position of 
leadership eventually. 

One of the most significant advances in compressor 
engines was the introduction of the angle-type unit in 
1929. The first one had two vertical power cylinders 
and two horizontal compressor cylinders, with a fly- 
wheel between the two frames. Another form of the 
angle machine has the power cylinders forming a 
vertical V. 

Great strides have been made in the past 25 years, 
and even in the past 10 years, in increasing the effi- 
ciency and developing a variety of engines suitable for 
varying conditions of operation. Supercharging of four- 
cycle engines entered the picture in 1934. From this 
beginning has come the spark-ignited turbocharged gas 
engine in the 4,000-hp. range. This type of engine 
has increased its load capacity 100% over the con- 


STEAM POWERED the 16,650-hp. Crawford compressor station of Columbia Gas System, 


Inc., built in 1902 and still operating. The gas-holder tank, 
line-reducing plant, left foreground, do not exist today. 


left background, and gaso- 





DIRECT-DRIVEN HORIZONTAL COMPRESSORS powered by 
gas engines with massive 28,000-Ib. flywheels represent the 
type of unit which dominated gas transmission for 30 years. 
Columbia’s 15,550-hp. Cobb station shown here is still 
operating. 


ventional gas engine. Turbocharging of two-cycle en- 
gines did not come until 1953. Fuel consumption has 
been reduced from 15,000 B.t.u. for the early two- 
cycle engines and 10,000 B.t.u. for four-cycle engines 
to as low as 6,000 B.t.u. The general range today is 
7,000-8,000 B.t.u. per horsepower-hour. 

The high-compression gas-diesel, introduced in the 
early 1930’s, developed rapidly after World War II. 
A way was found to burn natural gas under high com- 
pression without self-ignition and detonation. Spark 
ignition was possible when the pilot fuel oil required 
was reduced to a small quantity. The four-cycle super- 
charged spark-ignited engine was the result of this 
development. Postwar developments in two and four- 
cycle compressor engines have kept pace with the 
demand for larger and more efficient units to power 
the new 30-in. crosscountry lines. 


Motor and Turbine-Driven Centrifugals 


The centrifugal compressor bowed into natural-gas 
main-line transmission as a result of creative business 
strategy. The company which bought the Inch lines 
from the Government and converted them to natural 
gas in 1947 could take advantage of the existing elec- 
tric motors already connected to a power source by 
using centrifugals. This permitted a higher bid for the 
lines than competitors could offer based on conver- 
sion with reciprocating compressors. 

The 1.15-compression-ratio single-stage compressors 
handled 250,000 M.c.f. of gas daily. Compression 
ratios of 1.35 and 1.5 have been employed as the 
centrifugal has had increased application in booster 
service where high volumes of gas require slight com- 
pression. 

Electric motors have served well in cheap power 
areas, but have had only limited application. The com- 
pany which developed the centrifugal for transmis- 
sion service has some 15,000-hp. motors on the main 
line. In the past 6 years, however, the gas turbine has 
risen rapidly to become the principal drive for the 
centrifugal compressor. 

The first gas turbine was installed on a pipeline 
in 1949. It was 1,850 hp. and handled 192,000 M.c.f. 
daily at a 1.18 compression ratio. But it wasn’t until 
3 years later that there was any large-scale gas-tur- 
bine application to natural-gas transmission. One com- 
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ANGLE COMPRESSOR superseded horizontal in the 1930's. 
This unit installed by Tennessee Gas in 1954 was the first 
production model turbocharged, two-cycle, gas-engine- 
driven compressor. 


GAS TURBINE connected to a centritugal compressor on 
Texas Eastern Transmission line represents the most modern 
drive of this type. This compact station generates about the 
same horsepower as the sprawling installations on opposite 
page and at left above. 


pany began installation of 140,000 hp. of turbines 
in 1952. These 5,000-hp. machines have proved attrac- 
tive for flexibility of speed at full-load conditions, low 
installed cost per horsepower, low maintenance, and 
low labor, helping to offset their low thermal effi- 
ciency. Turbines up to 7,600 hp. are operating on one 
system which installed 150,000 hp. of gas turbines 
in 1958. 

The efficient gas engine, driving a centrifugal com- 
pressor through a speed increaser, has been introduced 
as a new combination in the past 3 years. The engine- 
driven centrifugal has been the basis for the first ex- 
tensive remote control in gas pipelining. A Canadian 
line started up in 1957 had these units at all down- 
stream stations. Centrifugal compressors are driven 
by electric motors, turbines, and gas engines at speeds 
up to 6,000 to 6,500 r.p.m. 








The oil industry was building and operating pipelines 
in its early years in spite of a lack of precise knowledge 
about the flow of fluids through pipelines. The duties 
of the engineer then were primarily surveying and 
mapping. Generally, pipelines were laid without specifi- 
cations, and pump stations were built in the field by 
practical men, without plans. Still the early-day pipe- 
liners performed admirably, and the modern pipeliner 
owes much of his character to those pioneers. 

Up to 1915, before welding, choice of pipe sizes 
was limited to 2 to 10-in., and often the decision as 
to size was made on the basis of judgment, experience, 
and rule of thumb. However, some designs were based 
on known hydraulic formulas that were used for the 
flow of water and the experience in pumping it. The 
fundamental laws of hydraulics were known through 
the work of Poiseuille, Darcy, Reynolds, Hagenback, 
and Helmholtz, from 1842 to 1890. 


Engineering Influence Begins 


But it was not until the work of Stanton and Pannell 
in 1914 that the engineer had a rational means for 
designing pipelines for a wide range of fluids. Before 
that time he was dependent on the empirical formulas 
that were not always reliable. 

The work of Stanton and Pannell enabled the prac- 
ticing engineer to prepare his designs on a rational 
basis. Previously he was unable to cope with the 
variations in temperature, viscosity, and, to some de- 
gree, density. Neither did he know, until their experi- 
mentation, whether the flow would be streamline or 
turbulent. 

It was an important contribution to the knowl- 
edge of the flow of fluids through pipes. After the 
work of Stanton and Pannell, other scientists explored 
the same field and confirmed their findings. 

In 1926, W. G. Heltzel, of Sinclair Pipe Line 
Co., (later Stanolind and Service) experimented with 
the flow of fluids through 8 and 12-in. operating 
pipelines carrying a viscous crude. His experiments 
enabled him to conclude that the results of Stanton and 
Pannell’s work with small brass tubes applied also to 
large operating pipelines. In 1954 W. L. Kennedy and 
Lowell Anderson of Service compiled the coefficient 
of friction factors for the flow of crude and products 
through 12-31-in. pipe. It confirmed the experimental 
work that had been done by Heltzel along with the 
procedures and formulas he published. 

A practical looping method had been worked out 
by 1900, but it wasn’t until three decades later that a 
detailed scientific formula was developed. Heltzel and 
C. M. Scott, of Stanolind, in 1934 published their 
equivalent-length formulas for multiple parallel oil 
pipeline systems. They had been proved in 6 years of 
practice. 

Industry knowledge of the effect of roughness was 
increased by Oscar Wolfe, of The Texas Co. His work 
was valuable in the design of gas lines based on the 
Weymouth formula for intermediate pressures and the 
Panhandle formula for high pressures. 

A formula for calculating capacity and throughput 
in products lines was published in 1943 by T. R. 
Aude, of Service. The principal new element of the 
formula was the inclusion of an efficiency factor. Aude 
also developed a slide rule which speeded up and 
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Enter the Pipeline 


simplified calculation of capacities of crude and prod- 
ucts lines. The latest development in pipeline design 
has been the use of electronic computers for calcula- 
tions. 


Batching 


When the era of modern refined products lines 
opened, the feasibility of batching refined oils under 
turbulent-flow conditions had been demonstrated 30 
years before in 1900. Three different grades of kerosine 
were batched on a regular cycle without excessive 
mixing on United States Pipe Line which operated 
until 1926. But much remained to be learned about the 
extent of mixing and the methods of controlling the 
spread of contamination among refined products. 

The first modern gasoline lines were one-product 
lines and so did not face the commingling problem. 
Atlantic Refining Co. began experimenting in 1932 
with a half-inch-diameter scale model of a portion of 
Keystone Pipe Line in Pennsylvania. By February 
1933, Atlantic knew enough to successfully batch 
burning oils through the line. Phillips Pipe Line had 
proved the feasibility of such operations in 1931 with 
tests using a 24-mile, 3-in. line. 

In the late 1930’s Shell Oil Co. started batching 
regularly on a 2-week cycle house-brand and premium 
gasolines, kerosine, and distillate on the Wood River- 
Lima line. Dye powder was injected at interfaces and 
the mixture checked, proving that cuts could be made 
without undue contamination. Propane was batched 
on the Shell Wood River-Chicago line for the first 
time in 1940. 




















Engineer 


He strode onto 

the scene about 
1920 — and soon 
made his influence 
felt. He brought 
formulas, science, 
and technical savvy 


Scientific work on interfacial mixtures was begun 
around 1941, leading to an exact commingling formula 
published by S. S. Smith and R. K. Schulze, of Shell, 
in 1947. Experiments with a laboratory model re- 
vealed factors governing the rate of mixing under 
various conditions of flow and formed the basis for 
formulas applicable to the design of pipelines. At the 
same time, Edwin A. Birge, of Plantation Pipe Line, 
presented a method of estimating the amount of com- 
mingling based on 5 years’ experience by Plantation. 
Floyd E. Warterfield, Jr., contributed to this study. 

Precision Pipelining 

The 1930's were characterized by rapid progress in 
all phases of pipelining—liquid and gas. Matching 
advances in construction, pipe, and welding were im- 
proved operating techniques and tools. Aerial route 


DISPATCHING BOARD, 
developed in the late 
1930's, shows the 
operating status of sta- 
tions and tanks and 
the location of batches 
in the line. This is the 
Ohio Oil Co. dispatch- 
ing office. 















ANALOG COMPUTER is set up for pipeline-design investigations. Computers 
have made possible quicker and more extensive design studies. 


surveying, which had begun in the late 1920's, was 
spreading, and the airplane came into use to replace 
the line walker to patrol pipelines. Electric-driven 
centrifugals found increased application on crude and 
products lines. New higher-speed diesel engines with 
closed-system cooling were connected to step up gears 
to drive centrifugals. Oil-industry committees were 
establishing uniform codes and operating standards. 

Motor-operated valves, sequence control, telem- 
etering, and remote control were introduced, portend- 
ing the new era of automation which would blossom 
after World War Il. Closed-system operation began 
with stations pumping in hydraulic synchronization 
without the need for tanks at boosters. Welded con- 
struction improved tanks and vapor-saving roof de- 
signs were accepted. Orifice meters permitted a check 
of pressure drops to determine whether pump or line 
trouble was at fault and avoid unnecessary shutdowns. 
Positive-displacement metering was proving itself and 
at the beginning of World War II was finding accept- 
ance as a reliable means of checking receipts and dis- 
patching oil. 

The first all-metered system (a products line) was 
a reality. The visual-aid board became a new tool for 
dispatching. Higher operating pressures were the trend 
for oil and gas lines, the latter having been aided by 
the perfection of dehydration. Dispatching and super- 
vision of pipelines from a central office were beginning. 
This was the period which justifiably became known 
as “precision pipelining.” 

And yet it merely introduced an even more spectac- 
ular era of the war and postwar years. The bold War 
Emergency Pipelines charted a new course for the 
big-inch trend after the war. The unattended booster 
station became commonplace on liquid lines and was 
introduced on gas lines. New lines were designed for 
complete remote control. Lease automatic custody 
transfer in 1955 forged another link in the automation 
chain. It remains for the electronic computer to 
provide the final missing link when it is tied into a 
closed loop to actually operate a pipeline. 











Controls and Communication 


Unattended operation was pioneered 30 years ago. But 
most progress has come since 195] 


The operating efficiencies to be gained from supervisory 
or distant control were becoming apparent to practical 
pipeliners as early as the 1920's 

By 1930, automatic field boosters and trunk-line 
stations had been operated successfully. In 1930 and 
1931 two main-line stations were operating unattended 
for the first time in industry history. The pipeline sys- 
tem then was actually a series of pipelines, pumping 
from tankage at one station to another. 


First Automation Trials 


The Simi station on Shell Oil Ventura- 
Wilmington, Calif., natural-gasoline line became the 
first automatic main-line station in 1927. It had two 
electric motors driving centrifugal pumps which op- 
erated under liquid-level control 

In 1929 and 1930 a special research committee of 
the American Society of Mechanical Engineers designed 
automatic stations using tanks and liquid-level instru- 
ments. The stations were exhibited at the International 
Petroleum Exposition in Tulsa 

Empire Pipe Line in 1930 made the big forward 
step to unattended operation at its electric-centrifugal 
Vinco station. It was controlled from the upstream 
reciprocating Cimarron station near Guthrie 
rhe operator at 


Co ’s 


diesel 
There were no tanks at the station 
Cimarron exercised supervisory control of Vinco over 
two telephone wires. By pressing a key on his control 
panel he could send an impulse to start sequence op- 
eration of motor valves. Suction pressure actually 
started pump motors and lack of 
caused them to shut down 

The operating situation was indicated by red and 
green lights on the control panel. Pump and motor 
bearings had thermometer bulbs connected to limit 
switches which would shut down the units in the event 
of overheating. In 1931 Texas Empire Pipe Line 
started operating a similar station at Sand Springs from 
a control room in the Philtower Building in downtown 
lulsa. In spite of trouble with dirty contacts and slow- 
acting relays, these satellite stations were pronounced a 
success. But they turned out to be 20 years ahead of 
their time 


suction pressure 


Ihe Formative Years 

Industry attention became focused from 1931-50 
on controls which would not necessarily reduce per- 
sonnel but 
made in automatic operation of field stations using 
time and limit switches and later by means of frequency 
pulses over a wire line 

Improved communication media were made avail- 
able to meet the demand for more channels. The old 
iron Morse wires of the early 1900's had been replaced 


would increase efficiency. Progress was 
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by copper lines with circuits simplexed for simul- 
taneous transmission of one telephone conversation 
and one telegraph message. 

The teletype made its appearance on pipelines along 
with high-frequency carrier current and mobile radio 
telephone. These helpful new communication tools were 
to be supplemented after World War II by microwave 
radio 

Automatic tank gages, pneumatic and electronic, 
were developed in this period as the first step in remote 
gaging of tanks. Automatic sampling was introduced 
Readings from newly accepted positive-displacement 
meters were being taken remotely over wire line 

The advent of hydraulic pressure control of engine 
speed by intelligence from suction or discharge pres- 
sure, was the beginning of closed-system operation on 
segments of diesel-powered lines. Pneumatic instru- 
ments were tied into the governor or the throttle of the 
engine. Where centrifugal pumps were driven by fixed- 
speed electric motors, pumps were throttled to balance 
suction and discharge. 


Trend Toward Remote Control 


Motor-operated gate and stop valves on the post- 
war big-inch crude systems became a necessity Ef- 
ficient operation was impossible without them. On 
the 22-in. Ozark line, for example, the pressing of 
three buttons started a control sequence which per- 
formed in 6 minutes 12 operations that would have 
occupied three men for an hour 


PIONEER UNATTENDED station on Texas Empire line at Sand 
Springs was operated via wire line from downtown Tulsa 
in 1931. It worked but too many operating difficulties made 
unattended operation impractical. 
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MODERN OUTDOOR ELECTRIC station controlled by microwave is representative of the post-World War Il trend. This 


Roachdale, Ind., station was built by Ohio Oil Co. in 1957. 


While automatic devices found increased applica- 
tion, attended station operation remained the universal 
industry practice. In 1950 Shell built four unattended 
stations on its eastern products system. They were de- 
signed for push-button control over a dispatching tele- 
type system with operation based on line hydraulics. 
Stations were started or stopped at the discretion of 
the New York dispatching office. By dialing certain 
numbers the dispatcher set up a code sequence which 
could start or stop pumping units and monitor oper- 
ating conditions. 

The Shell installations marked the beginning of the 
modern remote-control trend which was accelerated in 
the next decade using improved hydraulic control. 
Electric-driven centrifugal pump stations, being the 
simplest to control, have been the basis for most re- 
motely operated systems. Local push-button control 
and remote control have been extended to a few in- 
ternal-combustion-engine stations on crude and product 


Tex., 


MOTOR-OPERATED VALVES on manifold of Eldorado 


Pipe Line are essential to efficient operation of big-inch lines. 


station of Rancho 


lines. Acceptance of lease automatic custody transfer 
for crude oil and new interface detectors have con- 
tributed to the automation trend. 

The practice has been to control one to four 
boosters from one main-line station, moving toward 
sectional control of entire systems. The latest in pipe- 
line automation is represented by Four Corners Pipe 
Line, operated by a dispatcher with supervisory control 
via microwave over all stations. The next step would be 
closed-loop operation with a computer replacing the 
dispatcher. 

In 1958 there was one gas line which had embraced 
large-scale remote control. Gulf Interstate Gas Co. 
from a central control board in Nashville was able to 
monitor operating conditions at all stations, control 
discharge pressures at the five semiautomatic re- 
ciprocating stations, operate the five automatic gas- 
engine-centrifugal stations, and control flow of gas 
leaving the line at two delivery points. 


GULF INTERSTATE gas line is controlled 
from this board. 
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LOWERING IN 20-in. line in 1916 near Clendenin, W. Va. Pipe was AERIAL TRAM delivering pipe 3 miles from ships 
attached to wooden horses by several turns of manila rope. Men to shore in the Persian Gulf for Tapline, the in- 


using mope pole as lever raise the pipe for removing skids before dustry’s first 30 and 31-in. crude-oil line, com- 
lowering in by loosening the ropes pleted in 1950. 


Pipeline 


Hauling and 
Handling 


TYPICAL STIFF-LEG BOOMS of the late 1920's. thes ¢ represent the first LOWERING IN 34-in. pipe near Needles, Calif. 
step from tripods and small gin poles to the “live” tractor boom Booms became faster after the transition from 
introduced to pipelining in 1929-30. the gear to the brake type in 1940. 
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LOWERING IW by tripods in Montana in 1931. The tripod was more convenient and effi- 
cient than the immemorial wooden-horse-and-mope-pole method on through the 1920's. 


Laying methods changed little until the 1915- 
1922 period when trucks began to supersede 
teams. Oxyacetylene welding started, bringing 
new handling problems. Mope poles for mov- 
ing pipe over the ditch and lowering it with 
the aid of wooden horses were superseded by 
steel tripods which led eventually to the de- 
velopment of live tractor booms. 

When the crawler-type tractor came into 
general use in 1928-29, new versatility and 
power were available for developing the mod- 
ern spread as a mobile construction assembly 
line. 

Effective handling and hauling will be 
important for the success of efforts to use 
more multiple-joint pipe for getting faster 
spread progress. 


A TRACTOR pulling downhill 
to help stringing truck through 
a soft spot while hauling 18-in. 
pipe near Goleta, Calif. Ample 
facilities must be available for 
uninterrupted flow of pipe to 
the right-of-way. In the han- 
dling of modern thin-wall pipe 
special care must be given dur- 
ing transportation to avoid 
nicks, gouges, and “egging.” 
Multiple-jointed pipe is some- 
times strung in 60 to 90-ft. 
lengths. 


OXEN HAULING PIPE for East Ohio Gas Co. in Ohio. 


done by oxen and horses until the 1920's. 


Stringing was 
































Ditching 


Manufacturers of 
equipment have kept 
pace with needs of 
the pipeliners 


DIGGING DITCHES in soil and rock 
for laying and burying pipelines has 
practice in the 
United States and Canada 


been a _ prevailing 

Crews, sometimes of several hun 
dred men, dug with pick and shovel 
(1) until the ditcher came as one of 
the first labor-saving machines for 
pipeline construction. Some companies 
contracted ditching, lowering in, and 
backfilling before 1920, when they 
liked to have their own tong gangs 
screw the pipe together. General con- 
handled all operations on 
many other jobs. 


tractors 


steam-driven-wheel- 
type ditcher (2) on General Petroleum 
Midway-San Pedro line in 


There was a 
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WB 1912. The first wheel-type ditcher in 
the Mid-Continent was used about 
1916. This crude machine of a type 
for farm tile ditching in Ohio, saved 
money over hand labor in pipeline 
ditching. During the labor shortage of 
World War I, ditchers supplanted 
hand labor. 

The machine in the picture (3), 
shown digging in Illinois in 1929, has 
wooden tractor treads. Though cum- 
bersome, the unit operated on the 
same principles as its modern stream- 
lined counterpart. A modern ditcher 
is seen (4) on a 36-in. project. It op- 
erates with “slopers . “drag” grades 
the bottom to give smooth support 





backfilling was 


for the pipe. Early 
done by horse-drawn mormon boards 
In 1922 James D. Cummings fitted 
a blade to a farm tractor for back- 
filling on the Teapot Dome project. 
Bulldozers came into pipelining in 
1932 for backfilling and right-of-way 
work. 

Drilling rock for shot holes by hand 
with bits and sledges (5) is seen in 
the picture of Empire construction in 
1916 in Kansas. Single pneumatic 
drills were introduced in the early 
mechanization of construction. Twin 
air drills came in 1949 and quadruple 
drills (6) and larger com- 
pressor units followed. 
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Modern backhoes and draglines 
came to be widely used in ditch work 
in the late 1930's. These powerful 


machines became essential for tough 
trenching jobs. The backhoe (7) is 
equipped with 48-in. shoes and extra- 


wide crawlers needed to increase flo- 
tation for trenching in a Michigan 
swamp. The dragline with clam shell 
(8) is cleaning out a ditch in Wiscon- 
sin. Tractor-type mountings for such 
%4-yd. units became available in 1953. 
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TONG GANG in 1900 near Springfield, Ohio, posing at 
jumping on the hooks while laying a screw coupling gas 
line. Actually they did their screwing job on the other side 
of the pipe. This was the basic pipe-laying operation until 
welding superseded. Tools including tongs and jack board, 
were devised in 1871 





PIPE-LAYING MACHINE for screwing up 6-in. pipe at Salt 
Creek, Wyo. Early Mahoney units developed for this service 
operated on California lines in 1912-13. Records there in 
1917 for 9-hour days were 1.65 miles for 8-in. and 1.08 
miles for 10-in. per day. Pipe-screwing machines became 
a factor by 1915 when they began to supersede tong gangs. 


Pipeline Bending and Joining 


In the 1870's men jumped on the pipe to bend it, and with a jumping motion 
at the tongs they screwed up the pipe. Then came machines, welding, and trac- 
tors. In the transition period of the 1920’s and 1930's, gas lines with bolted 


couplings were laid differently from oil lines. Now both are built with the same 
fast, mechanized precision methods. 


MAKING UP Dresser bolted couplings by hand labor. These 
couplings, invented in 1891, were widely adopted (because 
of their tightness) by natural-gas pipelines which continued 
to use them for tying in single and multiple welded joints 
as genera! practice until 1941. Their flexibility facilitated 
long sweeping curves. 


COLD BENDING against a shoe placed under a skid holding 
@ tractor across the ditch. This method was used in the 
1930's and early 1940's. Early cold bending was done on 
small pipe by having men throw their weight on a section 
until it was “sprung.” Digging and filling was often needed 
for fitting ditch to pipe. 
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HOT BENDING 24-in. pipe for natural-gas trunkline in the Texas Pan- 
handle in 1931. One end of the pipe was braced in the joint next 
to the tractor while a winch line pulled the other end as the pipe was 
heated. Open fires and special enclosed kerosine heaters were used 
for bending large-diameter pipe as late as 1944. 


QUICK COLD BEND being made by using a hinged shoe at 
the base of the A-frame of the tractor. This method devised 
in the late 1930’s, continues to be applied as the efficient 
way to bend pipe of 12-in. and smaller. In the early 1930's, 
an inverted hook on the tractor was less handy for holding 
down the pipe bent by this method. 


MODERN vertical bending machine handling 30-in. pipe in 
Michigan. An early step in the evolution of cold bending 
of large pipe was a powered side bender making a series 
of wrinkle bends. A horizontal hydraulic bending machine 
was successful in smooth bending large-diameter thin-wall 
pipe in 1948. This preceded the vertical bender. 
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FIRING LINE for oxyacetylene welding of a type familiar in the 
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1920’s and early 1930's. 
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Multiple-joint sections were 


usually rotated on skids or dollies during welding before such sections were tied into the line. 


PIPELINE WELDING 


First oxyacetylene, then electric, which quickly pulled ahead 


Welding of petroleum lines got its big start with the 
oxyacetylene process on Prairie Pipe Line Co.'s 140- 
mile, 8-in. crude oil line laid in 1922 from Mexia 
to Jacksboro, Tex. Though not the first welded line, 
the project is historic because of its impact on the in- 
dustry. There the advantages of welding over screw 
couplings were clearly demonstrated. 

Final cost of the project was 35% less than similar 
screw-coupling jobs. Labor and materials cost $2 per 
Water tests at 800 psi. revealed only four de- 
fective welds. The line was recognized as tighter and 
stronger than the screw-coupling type 

On this job, four welders worked simultaneously 
to make five 40-ft. joints into a 200-ft. section. Mill- 
beveled pipe was butted closely together, tack-welded 
in two places, and welded with a single bead. After 
half the weld was made, pipe was rolled over to make 
the other half. Noah E. Wagner, superintendent of 
welding, initiated the Prairie pipe-welding projects 
and wrote a detailed report shortly afterward. 

This turning method was the first step toward the 
complete continuous rotation of the pipe which later 
became characteristic of the oxyacetylene or gas pipe- 
line-welding procedure. This pattern of the roll-weld- 
ing firing line was even continued for electric-arc 
welding as late as 1944, nearly 10 years after electric- 
arc welding had supplanted the gas welding. By 1944 
the “stovepipe” method of adding a joint at a time had 
proved its superiority. 

After 1922, gas welding was quickly and widely 
adopted. Sinclair's Wyoming-Missouri line laid in 
1922-23 was the last long line built with screw cou- 
plings. By 1925 welding gained a definite lead for cross- 
country pipelining. 

Before the 1922 Mexia job, Wagner had supervised 
laying two short Prairie 8-in. gas-welded lines: 
Bartlesville to Ramona, Okla., area, 15 miles in 1920; 
and Meeker to Davenport, Okla., 14 miles in 1921. 

Several earlier oxyacetylene-welded lines of other 


weld 
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organizations are reported: 1911, an 11-mile gas line 
in the Philadelphia area; 1914, 35 miles of gas 
lines in the Enid, Okla., area (with a bolted coupling 
between every 10 welded joints); 1917, A. W. Peake 
initiated and laid an all-welded open-country type of 
pipeline between a natural-gasoline plant and the Mid- 
west Refining Co.’s Casper, Wyo., refinery. 
Electric-Arc Welding 

Electric-arc welding was pushed ahead in pipe- 
lining by the combined efforts of Harold C. Price, then 
a welding subcontractor, and James F. Lincoln, a 
manufacturer. Their first big application was in the 
construction of Texas Empire Pipe Line Co.’s crude-oil 
system in 1928-29. Earlier in 1928° a section of 
Mississippi River Fuel Corp.’s system in Louisiana 
was the first major gas-line electric-welding job. How- 
ever, on both of these projects bell-and-spigot joints 
were used and welding was done with bare electrodes. 

Difficulties in obtaining satisfactory weld quality 
soon led to using coated rods which had just become 
commercially available from A. O. Smith Corp 

By 1931, a big pipeline construction year, 15% 
of the lines were electric-arc welded. Electric-arc weld- 
ing was used for most of the welding on Natural Gas 
Pipeline Co. of America’s original 800-mile, 24-in. 
line built in 1930-31. Electric-arc welding was done 
with coated electrodes and backup rings on plain-end 
pipe. The double joints, made with pipe rotated during 
welding on the right-of-way, were connected into the 
line by Dresser bolted couplings. A small percentage 
of the line was gas welded including river pipe which 
was solid welded (without bolted couplings). 

The use of the double-belled (with backup ring) 
and bell-and-spigot joints between 1930 and 1933 
assisted the extension of the electric arc in the welding 
of oil lines. Plain-end joints with backup rings were 
used in the early 1930's for gas lines; bolted couplings 
were placed at intervals. 
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In 1933, electric-arc pipeline welding was given a 
significant impetus by adoption of a plain-end beveled 
joint in oil-line construction. Elimination of double 
belling and backup rings brought notable economies. 
In 1934, electric arc was pulling ahead of oxyacetylene 
welding. By 1937, electric arc took the dominating posi- 
tion it has held ever since. 

From the beginning of pipeline welding, petroleum 
lines have been customarily welded from end to end. 
But natural-gas systems made a general practice of 
connecting pipe sections in the line with bolted cou- 
plings until about 1941. 


Steady improvement in welding machines and 


electrodes has facilitated high-quality and high-speed 
welding which is characteristic of pipelining today. 


Pressure Welding 

Gas-pressure welding was developed by El Paso 
Natural Gas Co. and Linde Air Products Co. From 
1941 to 1946 more than 1,000 miles of petroleum and 
natural-gas pipelines were pressure welded. Diameters 
welded successfully were as large as 24 in. The process 
was dropped from pipelining because of certain dif- 
ficulties traced to irregularities due to small details. 

Submerged Arc Welding 

Submerged arc welding was widely used in the 1949 
to 1951 period for double jointing. Since the process 
requires rotation of the pipe, handling equipment is so 
bulky that it has been more successful in yards than in 
spread operations on the right-of-way. 

A significant advance in the technique was made by 
Harold C. Price and M. J. Crose Manufacturing Co. in 
devising a unit for a new type of joint design for com- 
pletely mechanized submerged arc welding (without a 
manual stringer bead) applied both outside and inside 
the pipe. The new procedure proved to be highly 
advantageous in the winter and spring of 1957 for 
construction of a Manitoba section of the Trans-Canada 
Pipe Lines, Ltd., system. 

The repetitive nature of pipeline welding appears 
to be conducive to successful mechanized operations. 
Efforts are being made to solve metallurgical and 
equipment problems which now stand in the way of 
making mechanized welding on the _ right-of-way 
practicable. 


AT THE TIME of the 24-in. War Emergency project in 
1942, electric-arc welding was done with use of ex- 
ternal lineup clamp. 


FULLY AUTOMATIC head for submerged arc welding 
applied inside and outside in double-jointing 30-in. 
pipe. Pipe is rotated. 





Pipeline Corrosion-And Its Control... . 


Two tools are cathodic protection and improved coatings 


Early efforts toward mitigation of pipeline corro- 
sion reported in the 1910-12 period include incase- 
ment in either asphalt or cement poured around the 
pipe in a long boxlike form. This was often done to 
keep stray currents off the line. Asphalt coatings in 
some places were applied either with a ship-bottom 
red-paint undercoating or with a roofing-paper out- 
side wrap. All work was by hand labor. 

Modern development of pipeline coatings and ca- 
thodic protectiun started after technical meetings of 
the U. S. Bureau of Standards, ASME, and API in 
the 1926-28 period. Immediate result was attention 
to coating materials and stimulation of development of 
equipment. First came the power-driven cleaning ma- 
chine, then the hand-operated wrapping machine and 
an embryonic coating machine—all operating in 1930. 
But the full-scale powered coating-and-wrapping ma- 
chine with a powered cleaning-and-priming machine, 
traveling ahead on the pipe, did not come until the 
late 1930's. Kettles with mechanical agitators came in 
the late 1940's 

By 1930 coal-tar enamel reached a predominant 
position in the volume of coatings, which it has held 
ever since 

Wide acceptance of new methods came slowly. 
In the big construction boom of 1930-31, the general 
attitude was reflected in the procedure of a major gas- 
transmission line, illustrating what was considered good 
practice. In laying more than 500 miles, there was no 
machine cleaning. All cleaning was by hand with wire 
brushes. Hot coal-tar enamel was poured from a wide- 
spouted pouring can on double-jointed pipe rotated 
on dollies. On a small part of the line, asbestos felt 
was loosely wrapped mechanically. 

However, on other projects at the time it was com- 
mon practice to apply primer by two men manipulat- 
ing rugs or rags. Coating was applied from a can, while 


WOODEN FORMS being prepared to receive 
cement for encasing pipe in concrete in 1919. 


two men held a sling against the bottom of the pipe. 
Felt was usually wrapped tight enough (by a hand- 
rotated squirrel-cage machine) to bond with the enamel. 
Spot coating declined while entire coating of lines in- 
creased in the 1930's. 

To test the relative merits of coatings, the U. S. 
Bureau of Standards, API, and the pipeline industry 
conducted a 10-year test of buried samples at widely 
scattered sites from 1930 to 1940. At the end of this 
10-year test, the question was raised: Were coatings 
better than they needed to be? Even though cheaper 
coatings might result in higher current requirements 
for cathodic protection, would not the total cost of 
corrosion mitigation be less? The industry has an- 
swered by steadily improving standards and materials 
for coating, as well as by increasing the use of cathodic 
protection. 

Success of early large-scale application in 1928 at 
New Orleans gave cathodic protection a big start. But 
more than 10 years was taken to bring widespread 
use throughout the pipeline industry. 


Cathodic Protection Introduced 


Originally in New Orleans cathodic protection was 
applied to new steel high-pressure pipelines. Stray 
railway currents—instead of being kept off the lines— 
were used in 1928 as the source of cathodic-protection 
current. A rectifier was first used for cathodic pro- 
tection in New Orleans in 1930. Results reviewed in 
1956 showed that no corrosion leaks had occurred on 
the cathodically protected 473 miles of pipe in New 
Orleans. Advantages of coatings had demonstrated that 
they were a necessary adjunct to cathodic protection. 
Parallel with the New Orleans project work was being 
done with cathodic protection in California. 

Discerning Gulf Coast pipeline engineers quickly 
appreciated the significance of the new cathodic-pro- 


WRAPPING TAR PAPER to protect pipe that has just been coated on Gen- 
eral Petroleum Corp.'s 184-mile, 8-in. Midway-San Pedro, Calif., 1912 line. 








tection technique for pipelines. In the early 1930's 
cathodic protection was applied by imposed current 
from wind or engine-driven generators or from recti- 
fiers connected to power lines. Importance of con- 
tinuity of current led to having rectifiers supplant wind 
and engine units. 

Magnesium galvanic anodes rapidly became impor- 
tant in the late 1940’s. They serve economically at lo- 
cations not suitable for rectifier service. 


Modern Corrosion Control 


A substantial number of major natural-gas and pe- 
troleum lines are 100% cathodic protected. Major pe- 
troleum pipelines reported coating of 4-in. through 26- 
in.-diameter pipe had increased from 78% in the 1940- 
50 period to 95% in 1950-55. For 1951 through 
1953, yard applicators reported 95% of their cus- 
tomers specified coal tar, 40% single-wrap of 15-lb. 


PETROLEUM PANORAMA, 1859—1959 
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DOPE MACHINE operating 
in the mid-1930’s near Kil- 
gore, Tex., exemplifies a 
stage in evolution of mod- 
ern coating - and - wrapping 
machines developed by 
Crutcher-Rolfs-Cummings. 


MODERN traveling-type ma- 
chine propelled along the 
pipe and operated by a gas- 
oline engine while coating 
is applied uniformly and re- 
inforced by a wrapping of 
glass mat. 


a 


asbestos, 29% single glass-type wrapper, and 31% 
one glass and one outer felt wrap. 

New plastic coatings and tapes are being devel- 
oped, field tested, and applied on pipelines to cut pro- 
tection costs. Asphalt coating use has been increasing 
since 1954. Asphalt mastic and concrete jacketing 
meet special requirements. Some wax or grease coat- 
ings are used. 

Internal corrosion of products lines was controlled 
in the late 1930’s by inhibitors. Sour crude corrosion 
has been counteracted by internal coatings in West 
Texas and elsewhere. 

Modern corrosion mitigation not only gives assur- 
ance of longer pipe life, thus increasing the value of the 
investment, but it also facilitates use of pipe with thin- 
ner walls and higher yield steel. All this is in addition 
to large savings in maintenance and in loss of prod- 
ucts formerly experienced. 














The “miniature railroad” method (1) used by 
Standard Oil Co. of California in 1929 
for launching submarine loading lines at 
Estero Bay was widely used for over 20 
years. Dollies rolled down the track car- 
rying pipe to the water 

An early common practice was to have 
pontoons float pipe at the surface before 
dropping it on the bottom. In 1888 Tide 
Water Pipe Co., Ltd., used barrels to float 
pipe laid from boats in the New York area 

Launching is now done on fixed rotat- 
ing half tracks or tires (2). This method 
proved itself in 1953 in laying two 20-in., 
20,000-ft. lines through 240-ft. water depths 
at Mackinac Straits. Pontoons sustain the 
pipe so that the line is close to the bottom 
while being pulled 

At Gulf Coast marshes in 1926 the 
“swamp mule” tractor (3) carried 16 joints 
of 8-in. on a platform used for laying pipe 
for Texaco near Port Neches, Tex. 

Large-diameter pipe is now laid in Lou- 
isiana marshes from modern lay barges (4) 
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ethane moving along specially dug canals. Such lay 
oo : barges also work offshore. 
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When Pipelines 
Come to Water 


_They only pause to consider 


the best means of getting across 
—and then proceed — over, 
under, or through 
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River-crossing work for a bowed 
line at the South Canadian River (5) 
in Oklahoma exemplifies the extent to 
which manpower was used in 1929. 
The versatility of powerful modern 
tractors (6) facilitates easy handling 
of long heavy sections of pipe on such 


hw. : _ ” 
Crossings have been laid straight or 
with an upstream or a downstream 
catenary. With some exceptions the 
straight method is favored for both 
wide and narrow streams. Deep 
trenching below the scour line is now 
considered the best solution of sandy 


recent jobs as the crossing of the 
in Pennsylvania. 


Lackawaxen 


DEWATERING of ditches by the sand-point method (7) 
was first introduced into pipelining at a Kansas river 
crossing in 1936. Since then it has been widely used, 
particularly at sandy rivers during periods of low water. 
Water is pumped up through a system of small pipes 
sunk in the sand. By dewatering it is possible to exca- 
vate to depth of more than 20 ft. in sandy rivers 


River 


river problems—the most speculative 
in all pipelining 


The versatile methods used at rivers and harbors work 
offshore, too. Often pipe is lowered gently with buoys at- 
tached to prevent buckling and coating damage. Here 
two 30-in. pipes (8), their slope controlled by watering 


and dewatering, operate as an inclined ramp cradling 26- 
in. line 60 ft. to the gulf bottom on a 1958 Tennessee 
Gas Transmission Co. project. 





TEAMSTERS fill their borrels 
from wooden tanks which 
held production from the 
Harkins Wells at Benning- 
hoff Farm, Oil Creek, Pa., 
in 1869. The oil industry 
was just 10 years old and 
the original primitive 
means of storage and 
transportation were still 
being practiced. 


SPECTACULAR but wasteful 
fires were frequent sights 
in the oil country when 
riveted steel tanks still had 
wooden roofs covered by 
a thin sheet metal. When 
lightning struck, the picture 
at right shows the usual 
results, until improved steel 
roof designs came in in the 
1920's. 


A Hundred Years of 


Petroleum Storage 


Iron-hooped wooden tanks provided storage for the 
first oil production in Pennsylvania, and wooden tanks 
could be seen around oil fields for many years. But 
iron tanks also were built from the beginning of the 
industry. 

Riveted steel construction soon became the general 
technique for building tankage. Early-day oil-field 
pictures taken around the turn of the century show 
fixed cone-roof tanks which closely resemble the type 
still in service today. Open-pit reservoirs were com- 
mon also. In California earthen reservoirs, lined with 
concrete and protected by a roof, were widely used 
to store heavy oil. 


Welded Construction 


The application of welding to construction of steel 
tanks has been the most significant development in 
tank building. Some shop welding of parts of tanks 
was reported as early as 1915. Roofs and bottoms 
were welded from 1923 but it was the mid-1930’s 
before the coated electrode made welding of shells 
feasible. Riveted and welded construction continued 
side by side as the new technique was being improved. 

The late 1920's and 1930's were periods of ex- 
tensive modernization. Wood and tar-paper roofs with 
thin steel decking nailed down over them, vulnerable 
to lightning, were replaced by heavier steel roofs. 
Welding became the accepted technique for tank con- 
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struction for larger sizes, while tanks below 10,000 
bbl. were bolted. Tanks exceeding 300,000 bbl. have 
been built but most are 180,000 bbl. or below 


Modern Designs 


For years evaporation losses, amounting to 3 to 
5'2% for motor gasoline, were tolerated as a necessary 
evil. Then in the 1920’s new roof designs brought 
significant advances in vapor conservation as well as 
corrosion mitigation. The most important of these 
was the floating roof, developed in 1922. Its use has 
grown until today 35 to 40% of petroleum storage 
is protected by floating-roof installations. They are 
popular on large crude systems which must handle 
some sour-crude traffic and at terminals or refineries 
where tank turnovers are rapid and throughput high. 

The floating roof was followed by the variable- 
volume vapor-space tank. Installations were made 
starting in 1927 at refineries and bulk-storage termi- 
nals. This type has found profitable use in conjunction 
with conventional fixed-roof tankage with the vapor 
space of the expansion or lifter roof manifolded to 
the vapor space of several fixed-roof tanks. 

The growth of natural-gasoline and liquefied-petro- 
leum-gas production has created a large demand for 
pressure storage, which takes the form of spheres, 
spheroids, or horizontal or vertical bullets. The first 
spheres were built in 1923, and spheroids 6 years later. 
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Underground Storage 


Underground storage has become an important part 
of operations in two branches of the petroleum in- 
dustry—natural-gas transmission and liquefied petro- 
leum gas. 

Underground storage of natural gas in depleted gas 
fields was first tried in 1916 at Concord, N. Y., to 
serve peak demands of the city of Buffalo. This proved 
to be the beginning of a practice which, after World 
War II, made possible more economical operation of 
crosscountry pipelines. Storage near markets is filled 
during the low-demand summer months for withdrawal 
in winter, thus balancing the pipeline load. Under- 
ground storage in 1958 amounted to 2.3 trillion cubic 
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PRESSURE STORAGE of types introduced in the 1920's are 
represented by spheres, spheroids, and bullets at Warren 
Petroleum’s Houston natural gasoline-LPG terminal. 


feet and provided half the sendout for several large 
A new type of 
storage—in aquifer sands—has been developed where 


companies on peak demand days. 


there are no depleted fields. 

LPG underground storage also got its start after 
World War II, providing storage at a fraction of the 
cost of aboveground steel vessels. Most of the 35 million 
barrels of capacity is located in the Southwest in salt 
layers or salt domes. Oil, gas, or water sands and 
caverns mined in shale, chalk, and granite provide 
storage on a smaller scale outside salt areas. 


FLOATING ROOFS at Ohio Oil pipeline station, improved 
from the original 1922 design, reduce corrosion, fires, 
and evaporation. 
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BEAUTIFUL SAILING SHIPS such as the Falls of Clyde provided the first international oil transportation soon after the 


industry was born 


ailing Ships to Supertankers 


Sails give way to steam, steam to diesel, and 


nuclear-powered craft are now on drawing boards 


When petroleum came onto the world scene to replace 
scarce sperm and whale oil as an illuminant, the 
majestic wooden sailing ships of mid-nineteenth century 
became the first ocean tankers 

The Elizabeth Watts, probably the first transoceanic 
oil tanker, carried a 5-bbl. cargo from Philadelphia to 
London in 1861. From this modest beginning U. S 
export trade by 1864 was 732,000 bol. The first vessel 
fitted with iron tanks for marine transportation of oil 
was the wooden ship Charles in 1869. The Charles 
had 59 separate tanks and a capacity of 714 tons 

Almost immediately iron sailing ships began to be 
designed especially for oil transport. In 1872 the first 
tank steamer, the 2,748-ton Belgian ship Vaderland, 
slid down the ways. In that same year the U. S. started 
exporting kerosine to Japan 

By 1885 there were more than 1,000 vessels, mostly 
sailing ships, engaged in exporting American petroleum. 
The next year the forerunner of today’s tanker, the 
Gluckauf, appeared. It was quite similar to the Vader- 
land with the engine at the stern and the now-familiar 
smokestack aft, incorporating the principle that the 
ship was one huge tank with bulkheads for stability. 

In 1888 America got its first tank steamer, the 
Standard, which had a 162-ft. hull compared with the 
320-ft. Vaderland. These pioneer coal-burning steamers 
began to be replaced in the first 20 years after 1900 by 
more efficient oil burners propelled by steam turbines 
or diesel engines. Sailing ships remained an important 
oil transporter until World War I. 

In 1902 the Atlas was loaded with Spindletop 
crude, starting a Gulf Coast-East Coast run that became 


E-38 


the biggest single tanker movement in the world, 
amounting to 2,000,000 bbl. per day of crude oil and 
products in 1958 


Tankers for War 


At the time of World War I ships of 6,000 gross 
tons were considered large, and still larger ones were 
being built. The war demand for tankers caused con- 
version of hundreds of dry-cargo coal-burning ships 
to transport oil in double bottoms and ballast tanks. 

Welding was a major advance in the 1920’s and 
1930's, permitting much greater production than was 
possible with riveted construction. The importance of 
welding was demonstrated in World War II when 
approximately 1,000 oil tankers were built by the 
American industry. Over half of them were the famed 
[-2’s, the 16,600-deadweight-ton, 14.5-knot vessels 
which have became the most numerous tanker class and 
the yardstick the world over. 

The tremendous effort to fuel the Allied war 
machine resulted in concentration of 60% of the 
world’s tanker capacity in the United States at the 
end of the war. This picture changed drastically in the 
decade following. The United States at the end of 
1957 controlled 34% of the world fleet. Liberia took 
the lead in tanker registration, however, because of 
the many U. S. ships flying its flag. Next came the 
U. S., Britain, Norway, and Panama. 

The rise of the tanker in the world transportation 
picture was even more marked than the postwar growth 
in world demand. As South America and the Middle 
East became major crude suppliers of markets thou- 
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LARGEST SHIP AFLOAT is the Universe Leader, 85,515-dw.-tons, which can carry 603,361 bbl. of crude oil at 15 knots. 


sands of miles away in North America and Europe, 
tanker movements became even more important. 

By 1955 tankers provided 66% of the bulk 
transport of the American petroleum industry on a 
ton-mile basis, pipelines 26% , barges and tankcars 3% 
each, and trucks 2%. The postwar trend was toward 
bigger and faster ships. Many T-2’s were “jumboized” 
—their midsection was sliced out and replaced by a 
larger one which boosted it to 20,000 dw.-tons and 
increased carrying capacity from 134,000 bbl. to 175,- 
000 bbl. 

In 1958 most new ships under construction were 
in the 16,000-50,000-ton class, averaging 33,500. The 
fleet of 2,954 ships totaled some 50,424,800 dw 
tons 

The biggest tanker operating was the 85,515-ton 
Universe Leader with capacity of 603.361 bbl. of crude 
and 34,777 bbl. of bunker fuel. It was 855 ft. long 
with 125-ft. beam, 46-ft. draft, turbines developing 
21,175 shaft horsepower, and normal speed of 15 
knots. A 106,500-ton tanker which was proposed for 
delivery in 1959 or 1960 will hold 825,000 bbl., 
propelled by a 43,000-hp. steam turbine giving it a 
speed of 17/2 knots and a cruising radius of 26,000 
miles. Measuring 940 ft. long by 132 ft. at the beam 
with a 47-ft. draft, it will be the largest ship afloat 
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PETROLEUM PANORAMA, 1859—1959 


Nuclear-powered tankers were on the drawing 
boards in 1958 but were not expected to become a 
factor in oil transportation for many years. 


T-2 TANKER, Tidewater’s 
S. S. Flying A Washington 
(above) with capacity of 
131,000 bbl. cargo. repre- 
sents the most common 
tanker class in 1958. The 
16,000-dw.-ton ship com- 
pares with the 3,020-dw.- 
ton Gluckauf (left), built 
in 1886, the prototype of 
the modern tanker. 





Barge, Rail, 
And Truck 


These also aid in 
transporting crude and products 


Oil was hauled by open barge, in packages, and in 
barrels immediately after the early Pennsylvania dis- 
coveries. Long-distance pipelining was unknown and 
there was limited access to roads or railroads, hence 
this new means of moving liquid cargo was born of 
necessity 

By 1864, 5 years after Drake’s discovery, 3,000 
bbl. daily was being shipped down the Allegheny 
River to Pittsburgh. The wooden-compartment barge 
designed in that period pointed the way for the modern 
welded steel craft which were to become such an 
important part of the U. S. petroleum transportation 
system in the next 75 years 

The primitive rafts and barges which floated down 
creeks 
wooden stern-wheelers and in the 1950's by powerful 
diesels in packages up to 5,000 hp. The modern inte- 
grated barge tow can carry a cargo up to 200,000 bbl., 
much more than a T-2 tanker. Barges handle about 
11% of crude and products traffic in the United States 


aided by pond freshets, later were pushed by 


lank Cars 


The railroads played an important part in carly 
petroleum transport, and that role continued for many 
years The flat car, loaded with barrels, was a big 
oil carrier 1860-65. Two wooden tanks 


of 40 to 50 bbl. each, were mounted 


similar 


in 1865; 90-bbl. iron tanks followed 


TANK CARS 
Mont yard 
aes nas tho 


THE MOST POWERFUL TOWBOATS, such as the 4,800-hp. 
M/V Allied-Ashland, push barges loaded with 175,000 bbl. 
of oil, equal to the capacity of a jumboized T-2 tanker 
and enough to fill 866 tank cars. 


In the late 1860's the forerunner of the modern tank 
car was introduced, a horizontal, cylindrical tank fitted 
with a dome to permit oil expansion without damage. 
These cars had capacity of 80 to 90 bbl., then 100 
bbl. became standard. Most later tank cars had 200 
to 300-bbl. capacity. 

Rail shipment reached a high point during World 
War II when 1,000,000 bbl. daily was being hauled to 
the East Coast alone. The railroads have been steadily 
slipping as petroleum carriers in recent years, however, 
until they handle only about 4% of the traffic. Pipe- 
lines took over the long hauls and trucks the short-haul 
business. Pressure-type tankers in LPG service ex- 
perienced rapid growth in postwar years. 

Tank Trucks 

At one time there were 6,000 teams of horses, the 
noses of each team touching the rear barrel of the 
vagon ahead, hauling oil from fields in the first boom 
along Oil Creek, Pa. Tanks of 500 to 1,500 gal. were 
mounted on wagons in the early 1900's, and the tank 
wagon’s successor is the modern 5,000-gal. tank truck 
which had a sharp rise after 1930 

[The tank truck has become an important link in 
the transportation chain, particularly for refined prod- 
ucts, and handles some 35% of that traffic. Its use 
in crude hauling is restricted to scattered fields where 
pipeline connections are not justified 


TANK TRUCKS looked like this in 1911, but changed drasti 


cally in the automobile age as trucks took over much of 
the refined-products traffic 
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Great day in 1859: drilling brings in the first oil well. 


Colonel Drake’s wooden rig towers quaking and 
creaking over the spot. 


First one rig, then overnight Pennsylvania is full of them. 


The country swims in oil. 


Thousands of teamsters haul it away in wooden casks. 


Too slow. 

Thin wooden pipelines are laid. 

Better, but nowhere near enough. 

Two or three decades, and then the Pennsylvania wells 

start to dry up — just when the world has learned how 
desperately it needs oil. The shallow 
deposits have run out; engineers are 
baffled in their attempts to push 
deeper, where vast reserves still lie 
waiting. 


| 


In the very nick of time comes epoch-making news from 
the Old World — the Mannesmann brothers have 
produced the first seamless steel tube. 

A turning-point for oil: the seamless steel tube breaks 
down engineering barriers. The new drill rigs drive 
down, down, down. 

The world’s first steel pipeline, of Mannesmann tubing, 
is laid from Baku to Batoum. Refineries spring up like 
mushrooms. Wherever oil flows, there are seamless 
tubes of high-grade steel — rigid, indestructible. And 
thanks to them, oil has marched in triumph, transforming 
the twentieth century and bringing forth the motor age. 
These days drill bits pierce nearly five miles straight 
down; pipelines traverse prairies, jungles, deserts. 
Hooked one to another, the world’s oil lines would 
reach 25 times around the globe. 

Without MANNESMANN, 

all this could never have been. 


MANNESMANN @vro OIL 


MANNESMANN-EXPORT - DUSSELDORF - GERMANY 
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PHOTOGRAPH FROM EL PASO NATURAL GAS 30" PIPELINE JOB GRANTS, NEW MEXICO, AUGUST, 1958 
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SOLID SEND-OFF FOR MARKETING GAS 
A pressure boost from Gardner-Denver gas compressors has turned many 
a dormant well into a steady producer. They’re tailored to meet field 
conditions . . . packaged completely ready to hook up. . . run smoothly 
without pampering. Gardner-Denver Company, Quincy, Illinois. 


GARDNER - DENWER 


HORIZONTAL AND VERTICAL GAS COMPRESSORS FROM 5 TO 360 HP. 
OIL PUMPS «¢ LINE TESTING COMPRESSORS * CONSTRUCTION EQUIPMENT 





“... pacing the pipeline 
construction industry for 
over 35 years.” 


HE H. C. Price Co. had 

its beginning in 1921 in 

Bartlesville, Oklahoma, as 

the Electra Welding Co. 
when Harold C. Price opened 
shop with one electric welding 
H. C. Price, President machine, himself as manager, 

and twoemployees. Business was 
slow since the acetylene torch 

was the accepted method of welding, and it was not until 
the fall of 1922 that Price won the bid on, and successfully 
completed, the job of repairing a leaky 55,000 barrel oil 
storage tank in the Eldorado, Kansas oil field. This was his 
first contract 

Electric welding of a pipeline came a few months later 
when Price induced Empire Gas and Fuel Co. officials to 
let him try the welding of a few joints of 12-inch pipe. While 
the attempt was a failure, in 1928, Price’s Welding Engineer- 
ing Co. won a bid for the construction of an 8-inch pipeline 
for Texas Pipeline Co. between San Augustine, Texas and 
Corsicana, Texas, a distance of 169 miles. This was the first 
line over 50 miles in length to be successfully constructed by 
electric welding. Eighteen electric welding machines were 
used, mounted on horse-drawn wagons, and the pipe was 
“roll welded” on greased tree-limb skids. It took 4 months 
to complete the job. As a result, in 1929, Price’s firm became 
the largest electric welding contractor in the United States, 
welding over 800 miles of pipeline 

Another major development by the company came the 
following year. Price crews, cooperating with the Lincoln 
Electric Company, experimented with the use of coated 
welding rods in a method known as shielded arc welding 
This method produced a superior fine-grain weld which was 
stronger and more dependable 

In 1933, H. C. Price Co. made another important step 
in the improvement of pipeline construction methods. They 
eliminated the need for the use of the awkward back-up ring 
which was placed between pipe joints to retain the fluid 
weld metal. And, in 1936, the Price organization developed 


the stove-pipe method of welding, replacing the need of 


turning the pipe on greased skids as each weld was made. 
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That Leaky Boiler 
can be repaired by 
Electric Welding 
al a small part of the cost 
of anew one ar d we 
GUARANTEE THE JOR 
“WELD it and SAVE it” 
Electra Welding 
Company 
Harold C. Price, Muy 
118 E. 2nd Phone 1116 


/ 











Early jobs consisted of 
the specialized repair 
,of oll storage tanks. 


The first electric welding shop. Opened by Harold C. Price 
in Bartlesville. Aggressive advertising helped business 
in the early days. 


Also during 1936, Price joined up with W. A. Bechtel 
Co. of San Francisco for the exclusive manufacture and 
distribution of yard-applied Somastic pipeline coating for 
full protection against corrosion and electrolysis. 

In addition to Somastic coating, H. C. Price Co. de- 
veloped a pipe coating process for applying high density 
concrete for anchoring pipe in river and swamp crossings. 
This product is known as Hevicote and is manufactured by 
Price in two U.S. plants. 

During H. C. Price Co.’s participation in many notable 
projects during World War II, one of the most important 
improvements in pipeline construction was introduced. That 
was the use of the Price-Elliott hydraulic inside line-up 
clamp. With this development, pipeline welding time was 
reduced by 50%. 

The latest contribution to the techniques of large scale 
pipeline construction was made early in 1957 when fully 
automatic electric welding, in the field, was made possible 
by H. C. Price Co. It was the introduction of the Price-O- 
Matic Pipe Welder which first saw service on the Trans- 
Canada Project in January, 1957. Here, the double jointing 
of 34-inch pipe enabled Price crews to complete yard welds 
in approximately seven minutes, as compared with an hour’s 
time to complete similar welds manually. 

In the future, H. C. Price Co. will continue to give 
constant attention to the finding of new ways to do the 
enormous job of pipelining more efficiently, realizing that 
improved methods not only benefit H. C. Price Co. and its 
customers, but also strengthen the entire pipeline industry 


as well. 


PIPELINE 


Price Tower, Bartlesville, Oklahoma | PY - & ° PRICE P CO 


CONSTRUCTORS 
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The first successful pipeline over 50 miles, using electric H. C. Price Co., in conjunction with the Lincoln Another step forward, H.C. Price Co. eliminated 
welding machines. Electric Company, progressed to shielded arc the awkward back-up ring. 
welding. 


Somastic coating—a W. A. Bechtel Company, H.C. Price H. C. Price Co.'s development of the first 


Co. exclusive. H. C. Price Co. too, developed the Swift inside line-up clamp marked an important 
stovepipe method of construction this particular yeer. “first.” 
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Today—H. C. Price Co., with its well-equipped, highly trained and efficient organization, 
can look forward to @ continually accelerated growth in this vitel American business. 


PETROLEUM PANORAMA, 1859—1959 
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PETROLEUM PANORAMA, 


1859 


1959 


It is fashionable in some circles 

to hark back to the good old days... 
and the good old ways. 

But sometimes we wonder. 


If the horse was so good, why did the automobile replace 
it? If tank cars and barges were so efficient, why do we have 
over 400,000 miles of oil and gas pipeline across our conti- 
nent today? 

The modern way, it seems, is often the best way—whether 
you’re making a better car or building a bigger pipeline. 

And people who make progress usually do it that way— 
the modern, economical, dependable way. That’s the way 
the oil and gas industry has progressed to where it is today. 

That’s why more and more owners and contractors are 
turning to Polyken—the pioneer polyethylene tape coating 
that has revolutionized pipeline construction. 

Polyethylene tape requires no primer...no hot dope 
preparation (or crew) ... no cooling or drying time. Labor 
costs are extremely low. So are handling and equipment 
costs. And Polyken dependability is proven. 

The Polyken way is the modern way. 

Before you plan another installation, contact the Polyken 
Sales Division, 309 W. Jackson Blvd., Chicago 6, Illinois. 


EXPERIENCED IN MODERN PROTECTIVE COATING 


THE KEN DALIL COMPANY 
Polyken Sales Division 


















CROSSE HAS THE 


COMPLETE LINE OF PIPELINE CONSTRUCTION 


The pipeline construction indusiry looks to Crose for the most complete line 
of equipment . . . rugged, efficient and economical to use . . . always avail- 
able on short notice because of our many strategic supply points. In an 
industry where dependable equipment and fastest service are deciding factors, 
you can count on Grose to get there first with the most! 


BRANCH OFFICES: *Oenver a EMpire 6-0332 


. jhesston, Team, Ph. Mission *Elizabeth, 
WN. 3, Ph. , 44204 
N 


CANADA: CROSE-CURRAN LTD., ‘Edmonton, Alberta, 

Ph. 35135 © “Toronto, Ontario, Ph. CH 2-9571, CH 

2-958) © “Ft William, Ontario, Ph. 2-7793, 2.7794 
*Warehouses in 6 locations. 

EXPORT OFFICE: New York, N. Y., Ph. @Ryant 9-2236 


{rose 
MANUFACTURING COMPANY, INC. 


2765 Dawson Road Phone WE 6-2171 
7ee 6 AS OKLAHOMA 
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.... Demanded by the Petroleum Industry 
Designed and Developed by GROVE 


From Grove—since 1934—more major advances in the 
control of air, gas and liquids than any other manufac- 
turer of valves and regulators in the world. 
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AIR DOME REGULATORS (1934) 
Revolution in regulator design . . . high re- 
sistance to freezing ... instantaneous 
response over a wide range of pressure dif- 
ferentials ... chattering and pounding 
avoided ...design based on Grove’s 
“Powreactor” air loading principle. 
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FLEXFLO VALVES (1941) Com- 
plete departure from conventional valves 
... exceptional flow and control character- 
istics yet containing only one moving part 
—an expansible tube . . . serves as both 
valve and operating diaphragm .. . ideal 
for either continuous or emergency action. 
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SEAL-O-RING GATE VALVES 
(1953) Designed and engineered to 
change the habits of an industry. Patented 
Grove “O” Ring design eliminates lubri- 
cants and sealing compounds... . yet bub- 
ble tight closure and absolute ease of 
operation assured ... no sticking, wedging 
or distortion. 




















GROVE VALVE and REGULATOR COMPANY 
65th & Hollis Street, OAKLAND 8, California 


HOUSTON 23—3517 Polk Avenue» LOS ANGELES 6— 2559 W. Olympic Bivd. 
ODESSA+TULSA+ DENVER+ CHICAGO+NEW YORK DALLAS+: PITTSBURGH 


TON, N. M . AFAYETTE. LA © HARVEY. LA 9ROVE VALVE T EDMONTON 
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Sipe tine engines by Norltery 


Nordberg engines are a sound investment in long term pipe line power. 


Consult Nordberg on your crude, products or gas pipe line programs. 


NORDBERG MANUFACTURING COMPANY 
MILWAUKEE 1, WISCONSIN 


KANSAS CITY . MINNEAPOLIS 
TAMPA 


LONDON 














Reliable, unattended 
microwave operation for pipeline 
communications and control ! 


Philco CLR-9 microwave delivers out- 
standing system reliability, economy of 
installation and operation, simplified 
equipment maintenance for dependable 
pipeline communications. With 240 voice 
channel baseband capacity—for tele- 
phone, telemetering and remote control 
—and capability for handling high-speed 
computer data transmission—Philco 
microwave fills both immediate and long- 
range requirements of modern pipeliners 


Philco’s new CLR-9 microwave equip- 
ment provides high channel density, 
duplex communications with integrated 
standby facilities for maximum system 
reliability. It is designed for quick instal- 
lation in standard relay racks ...and 
engineered with built-in metering and 
test facilities plus plug-in chassis for 
easy field maintenance 


Performance reliability is sharply in- 
creased in the new CLR-9 by the use of 
tubeless power supplies—new semicon- 
ductor rectifiers replace tubes. The use 
of printed wiring panels increases circuit 


stabiliry—and complete plug-in chassis 
may be quickly removed by maintenance 
personnel (permits efficient, centralized 
depot maintenance). Klystrons in the 
new CLR-9 are cooled by convection . . . 
the use of compact heat sinks eliminates 
the need for bulky blowers. 


PLUS PHILCO’S TURNKEY SERVICES 


Philco’s complete turnkey service in- 
cludes—svte surveys by competent survey 
engineers experienced in field techniques; 
system planning by Philco’s systems engi- 
neers who design your complete com- 
munications system; installation of your 
microwave system by Philco field engi- 
neers—including erection of towers and 
shelters; and, Philco field engineers are 
available for field service—periodic inspec- 
tion and preventive maintenance—to 
maintain the highest standards of 


system performance. 


For reliable, unattended pipeline com- 
munications and control eee specify 
Philco microwave. 


opportunities are unlimited in electronic and mechanical 


and you'll choose Philco. 


At Philco, 


research and engineering © Look ahead... 





NEW PHILCO CLR-9 MICROWAVE STATION 





The CLR-9 terminal 
consists of wave-guide 
assemblies, master con- 
trol, tubeless power 
supplies and plug-in 
chassis for IF assembly, 
baseband drop, modu- 
lator, reflector contro! 
and servo, 


Bers Rugged printed wiring panels 
increase circuit stability and simplify 


maintenance. 


Heat sinks cool the 
Klystrons by con- 
vection—geoar 
drive assembly 
permits precise 
Klystron tuning. 


Heavy-duty, tubeless 
power supplies increase 
reliability by employing 
semiconductor _ rectifiers 
—assures moximum reli- 
ability and minimum 
maintenance. 

















Government & Industrial Division 
4716 Wissahickon Ave., Philadelphia 44, Pa. 


In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 


PHILC 
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IN PIPELINING 


THE SHORTEST TIME 


BETWEEN TWO POINTS — 








IS RIVER CONSTRUCTION | 


Your pipeline job is finished on time when River does the work. 

With over 20 years of experience in all types of terrain, River 

has developed an enviable technique for getting any job done right 
.. and on time. This technique is based on a combination of 

trained crews, modern equipment, and adequate planning. River 
crews stay on schedule whether fighting mountains or crossing 
deserts, lakes or streams. When you call River, you call the 

best. Your job will be done right. . . and on time. 


Robert Thomas 
J. C. Briscoe 
J. C. Minyard Riw | CONSTRUCTION 
C CORPORATION 
GENERAL OFFICES: 4837 WEST FREEWAY, P.O.BOX9127 * FORT WORTH, TEXAS ¢ PHONE: PErshing 8-6518 


Wholly Owned Subsidiaries: B.C. RIVER CONSTRUCTION, Ltd., 508-1111 W. Georgia Street, Vancouver, British Columbia, Canada, * Phone MUtual 4-7946 
C. A. River Constructions de Venezuela, Apartado 2070, Caracas, Venezuela. * Phone 54-52-10 
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Limilorque VALVE OPERATORS... 


are predominant in Refineries and Pipe Lines throughout the world 


Everywhere, in all industries, on all types of valves around 
the world you will find LimiTorque Valve Controls. Those who 
know best insist there is no substitute for LimiTorque. It is the 
most faithful operating companion of valves for the last 27 


years. 


There is a LimiTorque for every type of valve, every type of 
service, above ground, buried underground, and submerged 
in water. LimiTorque is in use on most major pipelines and 


wer 


ol 


LimiTorque Two Speed (Hi-Lo) Valve Operator 
on WKM 16” Valve 


THERE IS NO SUBSTITUTE FOR am 
LimiTorque, 
' 


PHILADELPHIA GEAR CORPORATION 





ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 


FLUID AGITATORS « FLEXIBLE COUPLINGS NEMA rated reversing 
controller 


Limitorque Corporation « Philadeiphia 
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oil refineries. LimiTorque is 
serving the petroleum indus- 
try all over this country, Can- 
ada, Alaska, Venezuela, Mid- 
dle East, Sumatra, Sahara, 
and throughout Europe just to 
mention a few of the most 
prominent. We are most 
happy to have the petroleum 
industry place this trust in 
LimiTorque. 

LimiTorque is available in 
many types and variations, all 
tailored to do the particular 
job you have in mind. Speeds 
of operation can be varied 
over a wide range, even to 
providing two speeds in one 
direction of travel; electrical 
control equipment such as re- 
versing starters, relays, trans- 
formers, etc. may be in- 
cluded with the LimiTorque 
to make a complete operat- 
ing package. 

Let us aid you with your op- 
erator requirements. 
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How to push a million gallons of oil 
from Texas to Chicago—with one finger! 


—— CHER, sitting at a control console in a central 
4% dispatching office, pushes a button—and Central- 
ized Transport Control by Union Switch & Signal does 
the rest 


pump 


Hundreds of miles away, a remotely controlled 
the the 
boost it needs. This is but one of many pumps, located 


hums into action, giving flowing oil 


in stations along the entire length of pipeline, which 
are all controlled from the console 

Lighted diagrams on the control console tell the dis- 
patcher exactly what is taking place at each pumping 
the 


\ ilve ire 


station along line—which pumps are on the line, 


which open—and record temperature and 
pressures of the moving oil. The dispatcher automatically 
knows at all times what is happening throughout the 
entire system 

In addition to custom-designed models, Union Switch 
& Signal also produces standardized units with a wide 


variety of applications for the transportation of petro- 


leum products. All of these models—custom or standard 
provide real security as well as conventional reliability. 
Rugged, industrial-type control components 


signed and built by Union Switch & Signal itself 


de- 
give 
this system the reliability you need in pipeline opera- 
tion. But it goes further than mere reliability. Like 
other UNION Control Systems, this new Centralized 
Transport Control System checks itself against error be- 
fore implementing a control. 

It is coded so that noise or distortion cannot operate 
the field equipment. It checks this code to insure correct 
operation. It immediately gives an indication if a com- 
munications failure occurs at any time. 

This is the system you need to insure fail-safe opera- 
It is the system you need to trim the cost of single 
station controls And 
watch for future standardized systems now being de- 


tion 
Write for complete information. 


veloped by Union Switch & Signal. 


“D. %9 
(Aroneets in Crubh-Ceutton Scitenc2 


.] UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY sams 


PITTSBURGH 18, PENNSYLVANIA 





World-famous South Durham 
Steel Products include : 
STEEL PLATES 


STEEL RAILS, JOISTS 
& SECTIONS 


BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 


“RENDHEX” 
FOUNDATION COLUMNS 


STEEL PIPES 

STRUCTURAL STEELWORK 

STEEL TANKS AND PRESSURE VESSELS 
ELECTRICALLY-WELDED FABRICATIONS 


All over the world, South Durham Steel 
Pipes are in usejin major oil and gas 
pipeline installations. They are manufactured 
by the Automatic Submerged-Are Electric 
Welding Process in diameters from 16” up to 40", 
thicknesses up to 3", and lengths up to 40 feet, 
to conform strictly to the requirements of the 
A.P.1. 5 LX Specification. 


Rigid control at all stages of manufacture and the 
use of the most up-to-date equipment for inspection and 
testing ensure a product of uniformly high quality. 


In addition to Steel Pipes, South Durham manufacture 
all types of Welded Steel Storage Tanks, Pressure Vessels and 
Structural Steelwork for the Petroleum Industry. 


For full particulars apply 


SOUTH DURHAM 
STEEL AND IRON COMPANY LIMITED. 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS, ENGLAND, 


Telephone: Middlesbrough 2631 (14 lines). Telegrams & Cables: “Carfleco,’ Phone, Middlesbrough. 


CANADIAN ASSOCIATE COMPANY SOUTH DURHAM STEEL PIPES (CANADA) LTD., 1215 NINTH AVENUE WEST, CALGARY, ALBERTA, 
Telephones : Calgary, AMherst 6-5797 and AMherst 2-1858. 
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Woodward Governors...for dependable 
control of engines and turbines 
throughout the Petroleum Industry  “...... 


Wherever trouble-free, stable, automatic control of engine speed is essential, 
the Petroleum Industry relies on the proven dependability of Woodward governors. 


The PG-PL, UG8, and dial type PG governors are known and respected around the world. 
The PG-PL governor is superior to other pneumatic methods of speed setting of prime movers 
for drilling rigs, petro-chemical plants, pumping and compressor stations and refineries. 


If you have any problems on existing equipment or need assistance on new applications, 
write today for further information. Be sure to send complete data regarding the 
application. Eighty-nine years of Woodward experience in the design and manufacture 
of hydraulic governors will help provide the answers to your control problems. 


WssowaeDe WOODWARD GOVERNOR COMPANY 


ROCKFORD, ILLINOIS 
Fort Collins, Colorado Schiphol, The Netherlands 


WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 
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GOING UP... 
ANOTHER COOK INSTALLATION 


If their size were determined by their importance, 
RINGS — for either ROD PACKINGS or PISTONS 
— would have to be shipped in segments and re- 
assembled on the jobsite. 


Rings and packings are “big” because they keep 
the big things humming. If they don’t do their job 
right, the resulting problems are very big indeed! 


That’s why we think of ourselves as having played 
a big part in the Oil & Gas industry’s first century. 
And we’re gearing up men, methods and equipment 
to play an even bigger part in century number two! 
C. Lee Cook Company, Louisville, Kentucky. 


xk COOK 


COMPANY 


Division of Dover Corporation 


Rings and Packings Since 1888 








DURIRON ese ANODES 


For more positive cathodic protection of all types of 
structures used throughout the petroleum industry, 
insist on DURIRON*ANODES. Duriron performs 
as well as graphite in all the easy services, and far 
outperforms graphite when the going gets tough in 
marshlands, at river crossings, or wherever it is im- 
practical to use backfill. Duriron anodes have proven 


their superiority for the protection of pipelines, 


drilling rigs, well casings, storage tanks, and similar 


structures. For real protection, get Duriron. 


STANDARD ANODE SIZES 


Area Weight General 
Size Sq. Ft. (Lbs.) Application 


"x 60” 1.4 14 Fresh Water 





A,” x 60" 2.0 25 Ground Bed 
"x 60” 2.6 46 Ground Bed 
‘x 60 4.0 Salt Water 
<?F 0.4 J Ducts 
"x 36" a2 80 Salt Water 

x 60” 2.8 57 Salt Water 























"Applicable also in fresh water service. Should not be used in ground 
beds without backfill 


THE DURIRON COMPANY, INC. / DAYTON, OHIO 


DURCO 


THE OIL AND GAS JOURNAL 





Or LA FLOM A 


from geographic to industrial frontier in fifty years 


A salute to the oil industry's one hundred 
years of progress would be incomplete without 
paying tribute to Oklahoma — the state that 
has made oil synonymous with its name! 


A half century ago the untapped resources 

of the newest state in the union — Oklahoma — 
were barely discovered. The vision 

and courage it took to develop this natural 
wealth has helped build the 

dynamic petroleum industry and a great state. 


Oklahoma Natural Gas Company began with 
Oklahoma statehood. We are proud to 

have shared with it the fabulous 

industrial growth that has gained for 
Oklahoma international recognition in 

the fields of commerce and industry. 
Keeping pace with this growth has been 

a challenge to Oklahoma Natural Gas 
Company which we have met with pride. 


OKLAHOMA NATURAL Gas Company 
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WORLD’S MOST FAMOUS! 
The Gar Wood - Buckeye 
Model 51 established a 
world-wide reputation 
for dependability on 
cross-country jobs. Hun- 
dreds of “51's” are still 
in use all over the world, 
digging at depths to 
10’ 6”, in widths to 50”. 





oe st 


WORLD’S FIRST! The steam-powered “Old 88” is 
the grand-daddy of them all. By replacing 
muscles with mechanical power, the 88’’ opened 
up a new era in pipelining. 
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. 62 years of leadership 
in Pipeline Ditchers! 


Buckeye machines have dug more pipeline ditch 
than all other makes combined. That’s because 
Gar Wood-Buckeye has been first with features 
that mean faster production... greater produc- 
tion...lower costs. Here are just a few of these 
important “firsts”. 


@ FIRST WITH GASOLINE POWER! 

@ FIRST WiTH DIESEL POWER! 

@ FIRST WITH CRAWLER-MOUNTING! 

@ FIRST LADDER-TYPE DITCHER! 

e@ FIRST WHEEL-TYPE DITCHER! 

e@ FIRST HYDRAULIC DIGGING WHEEL HOIST! 


@ FIRST HYDRAULIC CONVEYOR DRIVE! 


WORLD’S MOST ADVANCED! Buckeye “‘firsts’’ pay 
off big in the Model 308. Production is faster 
because live-action hydraulics let operator make 
on-the-go adjustments for depth, grade and spoil 
your dealer to show you how these advanced control. Operation is easier because grouped 


machines deliver more ditch per dollar. Or, write controls put everything within easy reach. Servic- 


to Customer Service Department, Gar Wood ing is speeded up by parts interchangeability and 
: unit construction. 


The complete Gar Wood-Buckeye line includes 
a ditcher to meet your exact requirements. Ask 


Industries, Inc., Wayne, Michigan. 


SEE GAR WOOD’S LATEST FIRST 
Look for Gar Wood's all new Model 318 Pipe- 


y a 
line Ditcher at the Oil Show in Tulsa. It’s designed Wor 000 


specifically to handle all sizes of pipe to and 


including 30” diameter. Dozens of new features | N D U STR | ES | N C 
; ° 


— compact — transportability — perfect balance. 


And another Gar Wood - Buckeye FIRST— Findlay, Ohio » Wayne, Michigan 
TORQUE CONVERTER DRIVE! 
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whether shipping or recewing... 


call Chas. Martin & Company 


The positive way to be sure of both the quality and quantity of your oil shipment is to 
have it inspected by Chas. Martin & Company. Martin inspectors are petroleum specialists. 
Experts in petroleum analyses, measurements, tank strapping and calibration — with a 
background of over 90 years petroleum inspection experience. 


To be sure of the oil you ship or receive, call Martin. There are 41 Chas. Martin Offices and 
Testing Laboratories conveniently located throughout the oil world — one is near you. 


(his MARTIN é Company 


INSPECTORS OF PETROLEUM 


Port Arthur, Texas rkans2 t r Punta Cardon, Venezuela 
Beaumont, Texas an dr 3 ( », Venezuela 
Houston, Texas San Lu : Cruz, Venezuela 
Baytown, Texas C 
Texas City, Texas 
Freeport exa 

rpus Christi, Texas Caracas, Venezu 

Lake Charles, La Brownsville, Texas Amuay Bay, Venezu 


WORLD'S FIRST PETROLEUM INSPECTORS 





Stretch Your Operating Dollar 
by the MILE... A 


Jehn Deere Crawler and side- 
boom. Kandling -inch spiral 
lep-weld pipe weighing 16 
pounds fo the féot. 


IPELINE contractors—large and small—find profitable 

use for John Deere Industrial Tractors. On cross-country 
operations (above) and on city distribution lines they are 
finding many jobs they can handle quicker, easier, and more 
profitably with the highly maneuverable, versatile John Deere 
Crawler or utility Wheel-Type tractor. 

One owner writes: ‘‘We find these units do many jobs which 
formerly had to be done by hand or with large, expensive 
machines. They maneuver comfortably when laying gas mains 
in tight quarters and have surprising capacity. Low first cost, 
low operating cost, and minimized moving problems make 
them the ideal solution to many jobs too 
small or too isolated for large machines. Sim- 
plicity of operation is also an important ad- 


vantage.” 


Get the complete story on money-saving John 
Deere tractors and matching equipment—side- 
booms, trenche rs, back hoe 8, bac} fill blades, load- 
brooms, and seeders. / : ; 
, » brooms, and seeders, And " The new John Deere “300” Sideboom for John Deere 
remember—for prompt, efficient service there is ask about the "440" and “420” Crawlers has an over-all lifting height of 


JOHN DEERE 11-1/2 feet with maximum lift capacity of 3,000 pounds. 
CREDIT PLAN 


. . = 
ers, winches, rakes 


a John Deere Dealer within reach of your opera- 
tions. 
SEND FOR FREE LITERATURE 
JOHN DEERE—INDUSTRIAL DIVISION @ MOLINE, ILL. @ DEPT. D-46-G 
JOH N DEERE Please send additional information on John Deere Industrial Trac- 


I trial tors and Equipment for pipeline work. 


JOnn DEERE . 
Tractors and Equipment Name 


Firm_ 


Complataly Engineered for Sudeley — | cin 
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“1 BARREL —5 MILES — $1.00” 


Samuel Van Syckel built the first successful 
oil pipeline in 1865. He charged $1.00 for 
moving a barrel of oil five miles. 


Today, through pipeline technological effici- 
ency, spurred on by competition, and the skills 
of pipeline workers, you can ship a barrel of 
oil a thousand miles or more for 35 cents. 


3 
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SERVICE PIPE LINE COMPANY 


Tulsa 


Okiahoma 
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NAYLOR 
Spiralweld 
Line Pipe for 
gathering systems 


and water 
NAYLOR 


Spiralweld 
Threaded Surface 
Casing 


lines 


NAYLOR 
Wedgelock 
Couplings for 
heavy duty and 
low-pressure 
service 


L TION TO 


RESS! 


When NAYLOR engineers perfected 
the method of welding the NAYLOR 
spiral lockseam, they created an 
entirely new pressure vehicle 
for the piping industry. 


The development of this 
distinctive lightweight pipe 
structure more than 30 years 

ago opened up so many fields of 
service that there was an immediate 
demand for standardization. To make 
this possible, NAYLOR combined the 
new pipe structure with standard weight 
pipe ends to conform with fittings 
and equipment common to industry. 


The impact of this contribution 
on the petroleum industry is reflected in 
the performance record of NAYLOR 
Spiralweld pipe over the years. 





1232 East 92nd Street, Chicago 19, Illinois 
EASTERN U.S. AND FOREIGN SALES OFFice: 60 East 42nd Street, New York 17, N.Y. 


Exclusive Distributors in Mid-Continent and Gulf Coast Areas 
MID-CONTINENT SUPPLY COMPANY, Fort Worth, Texas and Branches 
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pressure and flow data 

















> to 4 times 


more accurate with 


CONTROLS ELEC | ROSYNI 


Norwood Controls’ ElectroSyn digital telemeter- 
ing transmitters are playing an important part in 
digital data handling for leading pipeline com- 
panies. The ElectroSyn System’s digital approach 
automatically makes available for logging 

pressure and flow information with 3 to 4 times 
greater accuracy than can be attained by use of 
analog equipment. This increased accuracy results 
in considerably higher overall operating efficiency. 
Digital pressure and flow values are transmitted in 
encoded form from pumping stations along the 


The ElectroSyn null-balance System consists of 
electro-magnetic transmitters and feedback units 
combined with magnetic amplifiers. Servo-indi- 
cators actuate adjustable high and low alarm con- 
tacts which are visible and can be set from the 
front of the instrument. Shaft positions of the 
servos are read out by encoders . . . linear encoders 
for pressure and square law encoders for flow. Ad- 
ditional encoders can be actuated to provide rate- 
of-change alarms. 


More and more pipeline companies are choosing 


ElectroSyn Systems because they offer: 
e Higher reliability 
e Lower maintenance 
e Flexibility of application 
e Rugged electro-magnetic system 
e Can withstand static overload 
of 200% of rated pressure with 
TEXAS Sastann no zero shift = 
TRANSMISSION CO. e Remote transmission 


e Explosion-proof 
GULF INTERSTATE GAS CO. 


line to central logging points by data handling and 
checking equipment. 


PIPE LINE CO. 


7 transmitters. 
SOUTHERN PACIFIC PIPE LINE CO. 


* 
EL PASO NATURAL 
GAS CO. 


* 
ARABIAN 
AMERICAN 
Lo) | Siaed 


Write for ElectroSyn Bulletin B257 Norwood Controls Unit, 
Detroit Controls Division, 945 Washington St., Norwood, Mass. 


American-Standard 


DETROIT CONTROLS DIVISION 
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LET PENTZIEN PLAN 
FOR YOU... iioriiae 
% 


REGARDLESS OF YOUR 
WATER CROSSING 
PROBLEMS... 


you can depend on the skill, 
integrity and responsibility of 
Pentzien, Inc. for complete 
satisfaction. 


Pentzien, In. aoe eee 





Here’s How to Control Your Paraffin Problem! 


Use to 
Keep Pipe Lines & Tanks Clean! 


BRAKESOL, an exclusive paraffin-treating chemical, holds paraffin 
in suspension! That’s why the injection of BRAKESOL into gather- 
ing lines keeps them free of paraffin. BRAKESOL eliminates any 
drop-out or accumulation of paraffin on oil flow lines or tank bottoms. 
BRAKESOL is safely handled by personnel. It will not harm your 
pipe line equipment. Approved by refiners. 


USE BRAKESOL TO RECLAIM TANK BOTTOMS 


Put BRAKESOL to work wher- BRAKESOL has the chemical 
ever paraffin has been allowed to ability to dissolve paraffin and 
accumulate in storage tanks. put it back in solution into the 
BRAKESOL makes it possible for oil, making pipe line oil out of 
you to reclaim tank “bottoms” an otherwise dormant asset. The 
without taking tanks out of chemical cost isnominal compared 
service. No heat is needed. to the value of oil reclaimed. 


FOR SERVICE—contact your Supply 
Store or nearby BrakeSol 
Treating Engineer. 


P. 0. BOX 9506 + OKLAHOMA CITY, OKLA. + EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO. EXPORT DIVISION 
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HI-WALKERS — Bucyrus-Erie pipeline hoes with trac- 
tor-type crawlers — give you ample clearance for mov- 
ing over rough country. The 22-B shown above has 


over 20-in. clearance. 


\ CHECK THESE 


DEEP GROUSERS take hold for real pull in slippery 


muck — get a better hold for sure travel over rocky 


BO N US ground. 
FEATURES SEALED BEARINGS keep sand and dirt out of track 


rollers . . . cut your maintenance. 


OF BUCYRUS-ERIE FLOTATION IS EXCELLENT .. . can save you time and 


equipment cost when you hit swampy areas. 


rd WALKERS On the spread you'll get more work time because 
on Bucyrus-Erie Hi-Walkers are easy to maintain and 
service. Grease fittings are centrally located for easy, 
fast lubrication. All major assemblies are readily 
accessible . . . adjustments can be made without tear- 
down — without use of major shop equipment. 





See your nearest distributor or write Bucyrus-Erie 
Company, South Milwaukee, Wisconsin. 533€58 


MODERNIZE to Economize! 
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CLIENTS INCLUDE 


An 








FIFTY i YEARS 


§ ER V 
TO THE 


PETROLEUM 
INDUSTRY 
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STRONG as steel pipe 


es ...af one-eighth the weight! 





DSTRAND 


the revolutionary fiber glass 
reinforced epoxy pipe 


for corrosive service 


Here’s a pipe that holds up indefinitely under the corrosive 
action of many salt, acid and alkaline solutions... that can’t 
contaminate or flavor the piped material...that is rigid 
enough to resist sag, cold flow or deformation — flexible 
enough to follow normal ditch contours...that remains 
smooth and unclogged throughout its entire service life... 
that won’t leak, even near its burst pressure. 


y 


— Aull 
,_ 


Simple instructions with each shipment insure a perfect joint on the first try. 


CORPORATION 


CA1 ¢ 4809 Firestone Boulevard * South Gate, California 


6530 Supply Row 
Houston, Texas 





Dept 
2404 Dennis Street 
Jacksonville, Florida 


360 Carnegie Avenue 
Kenilworth, New Jersey 


921 Pitner Avenue 
Evanston, Illinois 


A Subsidiary of American Pipe & Construction Company 
¥y Pp I 


Easy to install, with choice of lock- 
ing wedge or threaded fittings. 


 & 


IN THE PETROLEUM INDUSTRY... 


Consider BONDSTRAND 

for gathering, salt water disposal, 
offshore pumping and tanker 
loading lines; and for cooling 
towers, tank vents and gaging 
tubes. It won’t corrode inside or 
out... won’t pick up paraffin 

or gypsum... and is unaffected by 
petroleum products, hydrogen 
sulfide, fresh and salt water, and 


problem soil conditions. 





This offshore rig stands in the 
WORLD’S LARGEST ELECTROLYTE 

















Standard Oil Company of California, operator of Standard-Humble Summer- 
land State No. 1, uses proven Amercoat protective coatings to prolong the 
offshore rig off Santa Barbara. You will find them on all 
elevation 810" MLLW, including the movable fender, boat 
ratings, hand rails, stair treads, ladders, ladder 


rf y 
r g 


@ 921 Pitner Avenue, Evanston, Illinois 

® 2404 Dennis Street, Jacksonville, Florida 

© 360 Carnegie Avenue, Kenilworth, New Jersey 
© 6330 Supply Row, Houston, Texas 


The Pacific is terrific—for boaters and 
bathers. But plant an unprotected steel 
structure in it, and the world’s largest 
electrolyte begins its attack. In a short 
time, spray, mist and wave action 
reduce steel surfaces to the status of 

a spent battery plate. 


Such will not be the fate of California’s 
first permanent offshore drilling rig 
because modern protective coatings 
completely shield all steel above the 
water line from moisture and sea 
atmosphere. 


A permanent base coat of Dimetcote, the 
inorganic zinc silicate coating, armors 
all vulnerable surfaces with a tough 
zinc film that bonds chemically and 
physically to the steel. If minor abrasions 
occur, the zinc also doubles as a 
sacrificial anode to prevent corrosion 
of the exposed metal. As further defense 
against the sea, the Dimetcote is 
covered with Amercoat protective vinyl 
coatings which add chemical resistance 
and film thickness. 


Will this Amercoat protective coating 
system stand up against the ravages of 
the Pacific? It should, for it has performed 
successfully on scores of offshore rigs, 
barges and related equipment operating 
in the Gulf of Mexico and other 

salt water bodies. 


Next time you have a project involving 
seagoing steel, why not discuss protective 
coatings with us? Our decades of 
experience and thousands of case 
histories may save you time and money 
in your planning. 


For detailed information, technical data and 
assistance with your marine corrosion problems, write 
to any of the Amercoat offices listed below 


115 





A 


CORPORATION 


Dept. CA2, 4809 Firestone Boulevard 
South Gate, California 





| the HETRUT 


pletely accurate and efficient wit for the ae and 
beveling of pipe of all diameters. Throughout the years of 
development and change within the oil and gas pipeline industries, 
H&M has endeavored to reflect the high standards of precision 
and quality established by . Harter, and to recognize the cardinal 
principle upon w company was founded: leadership bespeaks 
service to others, To the second 100 years of progress for the 
American Oil Industry, H&M dedicates its energies . . . to the 
heritage of leadership. 


PIPE BEVELING MACHINE COMPANY 
Pat. H:M 311 E. Third St. Diamond 3-0241 
Regie Wes a TULSA, OKLAHOMA 


The O1t and Gas Inpustry — 
A PR RF ee first to apply the science of 
rr cathodic protection for the 


prevention of underground 
corrosion. CATHODIC 


The € omplele SONe oe. PROTECTION 


Luality Bull for Reliatle Piclection. T’ejjiaimg 


ee 


CUSTOM-AIR CUSTOM OIL — GEMCO 


Air cooled, lightweight For extremely a ‘ 
and compact. Highly ef- dusty, contaminated A very low priced, highly 
ficient. Individually de- or humid areas versatile rectifier, Well 
ee ae eee FEATURES: New 

FEATURES: All contacts and terminals case design adds 10- 

silver plated. Circuit breakers with in- 15% greater cool- 

stantaneous and time delay trips. 20 D-C ing capacity. All components enclosed in 
output steps from zero to full rating case, with “easy to open” toggle-iatch 
Rugged stee? case with front, sides and top. Oil creep problem eliminated. All 
top removable for easy access “Custom” specifications Single-phase input. 





constructed. Contains only 
necessary quality compo- 
nents. Gives years of econ- 
omical trouble-free service 
FEATURES: Full wave bridge selenium 
stacks. Thermal! overload protection, 





ADD-A-STACK TYPE-N LOW-V 
a Designed especially fo 
ee ‘le » desig Stac . ae specially for pro- 
peed dy a, See may For LOW COST protec- tection of submerged struc- 
‘ me —_ y 3 nl ‘ tion of Distribution Sys- tures in salt water or 
moved, wired in pare . , tems, wells, storage tanks, brackish areas where 
series, or series - é 4 . 
etc A small, custom ground bed resistance is 
combinations to obtain . . 
great variety of outputs quality, oil immersed rec- low. Efficient design _re- 
- tifier-at prices lower than an air cooled duces stacks by ‘4, without increasing 
DESIGNED FOR: Single phase installations rectifier of equivalent rating the load per stack. Stack losses are pro- 
where ground bed resistance varies or portionately decreased 
current requirements can't be determined FEATURES: Output easily adjusts ith FEATURES: Low initial cost. Higher 
in advance, or installations where a silver contact switch. Attractive steel case efficiency. Smaller cases. Custom Quality 
change in requirements is anticipated grey Hammertone baked enamel finish construction. : 








GOOD-ALL ELECTRIC MFG. CO. © Clechical Meck 1 Disiséon OGALLALA, NEBRASKA 
WORLD’S LARGEST MANUFACTURER OF CATHODIC PROTECTION RECTIFIERS 
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We salute the first century of oil and the tremendous progress shown throughout the industry 
since Col. Drake's discovery of oil in 1859. 

We also take pride in our contribution—however small—to the technical progress made in 
the field of petroleum transportation during the past few years. 

All over the world each year, more miles of pipelines finger out into new areas, taking their 
place as the lifelines of civilization’s forward march 

Our role in the industry involves a particularly fascinating and fast growing facet of petroleum 
transportation—submarine pipeline construction 

During the past ten years, great progress has been made in the study and understanding of 
problems involved, and in the perfection of installation methods for submarine pipelines. 

Collins Construction Company is the world leader in research and development of new sub- 
marine pipeline techniques and equipment. 

Our experienced personnel, our specialized equipment, and our patented methods of installa- 
tion collectively represent an unbeatable combination in the construction of fine quality marine 
pipelines 


Let us solve your next submarine pipeline problem. 


COLLINS CONSTRUCTION CO. 


Submarine Pipeline Specialists 
P. O. Box 86 Phone JA 4-3771 


Port Lavaca, Texas 
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Clark 

builds 

the best... 

then 

makes it better 
for tomorrow 


In the oil and gas industries, the Clark nameplate 

on compressors, engines and gas turbines has long been 
recognized as a symbol of outstanding performance and 
progressive design. Clark Bros. Co. has earned this 

long standing reputation by making “precision by the ton” 
the rule for every product ...and by continuously pioneering 
in research and development. 

Today, this reputation for producing only the best and being 
first with the newest is vigorously sustained by adhering 

to traditionally uncompromising standards. 

Tomorrow, Clark research and engineering will 

continue to surpass the best of today with new designs 

and improved performance... to set the pace 

of progress for the next 100 years. 


CLARK BROS. CO. 


f Industries 


COMPRESSORS : ENGINES » GAS TURBINES 
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A pioneer in pipeline construction, Sheehan has 


as makes no 
difference to Sheehan 


handled jobs of all sizes, all types, in all kinds 
of terrain Sheehan has “been there and back” 
Sheehan's all-around experience pays off in 
more feet per day in the ditch saves you money 
‘idee AL 


*. construdtion co by curting time and cost estimates. Talk to Sheehan 


Tuisa oan j 4 : 
. before starting your next pipe laying project. 


N AN Sheehan Spreads 


oat cut costs 
: aS ? Bek cut time 
TIONA Lima WE G —- eee = guarantee quality 


Se7V st HALLMARKS oF quatiry 


Early craftsmen attested the purity of their products 
by stamping their individual hallmark on them. 


Richa WIC affers We, too, affix our hallmark of quality coating and 
1769. wrapping to the kraft wrapper of your pipe to 

assure you that it has been coated and wrapped 

according to procedures that establish the highest 


B Cul rig 2o/ standard of quality for pipe protection. 


standard pipeprotection inc. 


3000 SOUTH BRENTWOOD BLVD 
ST. LOUIS 17, MISSOURI 
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A tamiliar sight 

e 
ground gas pumping 


“LONG TANGENT” ELBOWS 


One of six new 
semi-automatic 
gathering stations 
of the Northern 


Nat - . ‘ . 

caer aa — Midwest “Long Tangent” Welding Elbows are 
Midwest “Long “a natural”... their many benefits for the user 
Tangent” Elbows 


.. ond ee ee are today so generally recognized that you 

a Welding Fit- see them wherever you go. For all the facts, 

ings. ° , — er 
ask your Midwest Welding Fittings Distribu- 


tor (or write us) for a copy of Catalog 54. 


® 


ADVANTAGES oF MIDWEST "LONG TANGENT” ELBOWS 
@ They save pipe. @ They makeit easier to apply slip-on flanges. 
@ They often eliminate short nipples and their « They remove the circumferential weld from 
extra welds. point of maximum stress and can be sleeved. 
@ They save time and money in lining up « THEY COST NO MORE THAN OTHER 
and clamping pipe and fitting. ELBOWS. 
MIDWEST PIPING COMPAKY, INC. pie Oe yA, oC.) 
7 BOSTON ie acti tsk it Monroe St. 


Main Cffice: Capital ‘Ave 
St. Louis 3, Missouri (P.O. Box 433) ANGELES 33—520 AMI 34~2103 Jeune 
Plants: ae 7-30 "ATLANTA A 9-72 eh on se 
St. Louis, Clifton, N. J. and Los Angeles PITISBURGH 19, PA.—437 nt 41430 Second 54 
SAN FRANCISCO 11 pUTORS Ini PRINCIPAL CHrics 


MIDWEST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 








x this Hundredth Anniversary Year of 
the discovery of oil, we of United Gas 
Corporation join with civic, business and 
industrial leaders throughout the United 
States in recognition of the incomparable 
contribution made by America’s Oil In- 
dustry to the progress, advancement and 


growth of our Country. 


Basically, what the Oil Industry has 
accomplished, in itself, is an attest to the 
ingenuity and ability of Man, who, when 
provided with the opportunity to work 
and live under aephilosophy of demo- 
cratic, competitive enterprise, is able to 
attain historys finest Way of Life. 


Although historically older, natural gas 
was for years the underdeveloped natnral- 
resource partner of Oil. In recent decades. 
however, it has experienced stich a pace 
of expanding utilization and development 
that the Natural Gas segment of the Oil 
and Gas Industry today is one of our 
nation’s largest businesses. 


- 80 


SYMBOL of PROGRESS in the GULF SOUTH 


The roots of United Gas Corporation 
are deeply implanted in the history of the 
Natural Gas Industry in the Gulf South. 
Natural gas pipe line facilities constructed 
in North Louisiana, East and South Texas 
during the first decade of the Twentieth 
Century became a part of the United Gas 
System. This is true, also, of many other 
local and area natural gas operations 
developed during the succeeding twenty 
vears. This early development in the Gulf 
South, in faet{iwas the ineybator from 
Which hassprung much of today’s far- 


reaching Natural Gas Industry. 
Shreveport — site of the first b corded 


discovery of natural gas in Louisiana 
(1870) and center of major oil and gas 
operations for mere than fifty years — is 
the Headquarters City of the United Gas 


System. 


United Gas Corporation came into 
being in 1930. With five major natural 
gas groups as a nucleus, more than forty 
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BILLIONS OF CUBIC FEET 


associated companies were welded into 
the Corporation. The integrated United 
Gas System now extends over parts of 
Texas, Louisiana, Mississippi, South Ala- 
bama and Northwest Florida. United Gas 
has grown and expanded since 1930 — 
and all of this growth has been in the 


Gulf South. 


The more than 6,500 employees of 
United Gas are proud of the position their 


company occupies in the Natural Gas 
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UNITED GAS 


UNITED GAS CORPORATION e@ UNITED GAS PIPE 
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Industry. We are proud to be a part of 
the vigorous and still-growing gas and oil 
industry, which continues to play such 
an important role in the economic devel- 


opment of our area. 


United Gas participates in every feasi- 
ble way in local civic programs and 
projects, and by so.doing has become a 
partner with other local people in the 


building of many towns and cities. 


For nearly 20 years our company has 
conducted a national advertising pro- 
gram, the purpose of which is to inform 
business leaders everywhere of the many 
advantages of the Gulf South as a prime 
location for industry. We are now in the 
12th year of a 4-H Club Junior Leader- 
ship Program, which is sponsored by our 
company in cooperation with the Agri- 
cultural Extension Services of the States 


of Texas, Louisiana and Mississippi. 


These and many other activities reflect 
the conviction held by the management 
of United Gas that a Corporation, like an 
individual, must be a good citizen if it is 
to gain and hold its privilege of render- 


ing service to the public. 


LINE COMPANY @ UNION PRODUCING COMPANY 


E-81 





AT CITIES SERVICE 


. 

(LAKE CHARLES, LOUISIANA) Noth"Y chances 
2 s 

Ped was! 4 


nm extra feature in 


Practically 100% PACIFIC 
process pumps are in service at: 
CITIES SERVICE REFINERY 

et ., Me PETRO-CHEMICAL, INC. 

To 600 PSIG — To 650 DIFF. HD. FT CIT-CON, INC. 

The three fluid catalytic crackers illustrated have established new 


records for continuous operation since going on stream. Under the 


p= Bay most demanding service conditions, all three units came through 


remarkably. Number two unit operated for 1058 consecutive 24- 
TYPE HVC ; 


To 600 PSIG— To 1000 DIFF. HO. FT hour days only to be outdone by its sister unit with a record of 1065 
days continuous operation. We feel that the 100% Pacific installation 
(including slurry pumps) contributed to making these run-records 
possible 

Elsewhere throughout Cities Service, P.C.I. and Cit-Con opera- 
tions, Pacific process pumps are delivering equally dependable 
‘round-the-clock service...convincing evidence that “nothing was 
To 500°F.—50 to 3000 GPM left to chance?’ 
To 700 PSIG—To 1300 DIFF. HD. FT 


Write for Complete Line Bulletin 1C 
plus individual bulletins for pumps 


FOAL iia illustrated in panel. 


PACIFIC PUMPS INC 


TYPE AC A Divis of Dresser Industries, Inc. 
To 850°F.— 100 to 2500 GPM 
To 1000 PSIG to 2600 DIFF. HD. FT HUNTINGTON PARK, CALIFORNIA 
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Converted Kettle Cradled Oil Refining — 
Simple distillation, based on shale amd coal practice, 
yielded oil’s first products. F-2 
Then Came Ford 
The motor age brought a need for more and better 
gasoline. Thermal cracking led in the Way. 
Catalytic Cracking 
Its advent was dramatic—and it revolutionized an oil 
industry 
Catalytic Reforming 
This lusty youngster contributes mightily to high-octane 
motor fuels. 
Alkylation and Isomerization 
Two powerful tools of the past quarter century for 
making high-octane fuel. 
Fractionation 
It gave refining a shot in the arm and paved way for 
application of synthetic processes. . 
Bottom of the Barrel 
It has become a major refining asset. “These are busy 
days for asphalt, yesterday's stepchild.” ... Fe22 
“Early Lube-Oil Experimenters Never Ran 
Out of Problems” 
But neither did they ever give up trying to solve them. F-24 
Refiners Are Geared for Tomorrow's Needs 
Processes are now on the shelf awaiting future use when 
higher product quality is required. F-28 
Motor Fuels 
They quickly became the “long-profit” items. Quality 
improvement has been nonstop. + F-32 
Petrochemicals 
This amazing offshoot of the petroleum industry has 
become an industrial giant in less than 40 years. F-34 
World-Wide Refining Expansion 
Refinery capacity has spread to 61 countries, 45 of them 
in the Eastern Hemisphere. F-40 
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FIRST CRUDE STILL, at Pittsburgh, was redesigned from a ket- 
tle by Samuel M. Kier in early 1850's and operated with 
crude obtained from salt wells. 


Converted Kettle Cradled 


The art of refining, starting with the simple physical 
separation through the distillation of various raw ma- 
terials, goes back to the eighteenth century in Europe. 
In the early part of the nineteenth century, some of 
the practices spread to the United States and Canada. 

Historians agree that these pre-Drake processing 
practices, primitive as they were, nevertheless resulted 
in a manufacturing know how and supplied products 
around which the development of the entire petro- 
leum industry has evolved. The products included 
naphthas, coal oil and distillates for lighting and heat- 
ing, lubricating-oil fractions, wax, and residual oils 
for heating and other uses. 

One or more of these products was obtained by 
distillation of whale oil, coal, shale, and tarry sub- 
stances generally associated with underground seep- 
ages. The experimental use of the lighter petroleum 
fractions from seepages—generally skimmed from 
bodies of water—and from salt wells started about 
1850, principally in this country. 


Kier Operation 


Samuel M. Kier is credited with building the first 
refinery, designed at Pittsburgh, to operate with crude 
oil. Originally he sold a salty crude oil obtained from 
salt wells as a medical cure-all. It was advertised as 
“Kier Rock Oil—Celebrated for its wonderful curative 
powers—A natural Remedy—Produced from a well 
400 ft. below the earth’s surface.” 

With more crude oil available than he could sell 
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CRUDE-OIL DISTILLATION UNIT of Monitor Refinery Co. at 
Oil Creek, Pa., in 1864. In that year the nation’s refining 
capacity was 6,000 bbl. daily. 


as medicine, he became interested in its possibilities 
in the refining of a substitute for kerosine (originally 
known as coal oil). 

He submitted crude oil samples for analysis to 
J. C. Booth, of Philadelphia, who thus became the 
oil industry’s first chemist. Booth approved the use 
of the crude oil for distillation and redesigned a kettle 
for the operation. 

The still was 3 ft. 7% in. in diameter and 4 ft. 8 in. 
high with a rated capacity of 5 bbl. 
as fuel. The vapors passed through a small vapor line 
and a coil submerged in water. The resulting con- 
densate of a few gallons daily was collected in small 


Coal was used 


containers. 

Kier sold part of the output as medicine but started 
shortly marketing a kerosine cut. After a lamp had 
been designed to operate satisfactorily, there was a 
ready market for the new kerosine. 

Kier was reported to have substituted crude oil 
from the Drake well by late 1859, paying 50 cents 
per gallon initially. Many of the 80 coal-oil and other 
types of plants in operation previous to the Drake 
discovery also adapted their operations to the new 
crude supply. 

But it soon became apparent that the coal-oil plants 
were too small and otherwise not adaptable to crude 
distillation in competition with the newer plants which 
were quickly built, and they were shut down. There 
were 58 coal-oil plants in the United States in 1859, 
one as far west as St. Louis. 
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CHEESE-BOX CRUDE STILL operated at what is now the Titus- 
ville, Pa., refinery of Pennsylvania Refining Co. It had a 
1,000-bbI. capacity. This type was introduced in late 1860's. 


> ~ 


THIS CRUDE STILL was fired Christmas Day in 1898 by J. S. 
Cullinan Co. It was the first successful refinery in Texas 
Corsicana). Magnolia Petroleum later acquired it. 


| Refin Ng - « « simple distillation, based 


on shale and coal practice, yielded 


oil's first products ... 


First Refinery 


William Barnsdall and William H. Abbott are 
generally credited with building the first new refinery 
to operate with crude oil after the Drake discovery. 
The plant was located on Oil Creek, 1 mile below 
Titusville, Pa. Construction was started in November 
1860, and fires were started under the still in January 
1861. The reported cost of the plant was $15,000. 

Refinery construction spread rapidly. By 1864-66, 
30 refineries were built in Cleveland, 58 in Pittsburgh, 
30 in Erie, and more than 20 along the eastern sea- 
board. In addition, there were a large number of 
plants located in the oil producing area. The largest 
was the Downer works at Corry, Pa. At one time at 
this plant 200 men were required to process 250 bbl. 
of crude oil daily. 

By 1864 the capacity of these small plants in the 
United States was estimated to be 6,000 bbl. daily 
with output in excess of the domestic demands at that 
time. Early transportation of crude oil: and products 
was by teams and wagons and water. Later, pipelines 
were built and railroad facilities became available. 
This served to further emphasize the desirability of 
locating plants in the larger consuming areas. 

Size of stills made of heavy boiler-plate iron espe- 


PETROLEUM PANORAMA, 1859—1959 


cially designed for crude-oil distillation quickly jumped 
from 10 to 15 bbl. to 100 bbl. An operating pattern 
was established by the late sixties which became basic 
in refinery processing and was not changed sub- 
stantially for many years. 


Typical Operation 


In a typical batch operation the light products 
from a Pennsylvania Grade crude oil started to vapor- 
ize at 180° F. The still temperature was gradually 
increased to as high as 1,000° F. in a coking operation. 

The lightest product was 72°-74° gravity gasoline 
followed by a 62°-65° gravity naphtha, often called 
benzene. There was little demand for these products 
until later, and they were often disposed of as waste. 
When marketed they were usually acid treated and 
redistilled in steam-heated stills. 

The next fraction was a 40°-50° gravity kerosine 
or distillate, the principal output of the early-day re- 
finery. This product was treated with Sulfuric acid to 
remove impurities. Then the product was treated 
with caustic soda to remove the acid and then water 
washed. These treating operations were carried on 
in a vessel known as the agitator. The operation was 
facilitated by use of forced air to assure the mixing 
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i” 
CONTINUOUS shell-still battery located at Baku, USSR, as 
operated by the Russian Government in the 1920's. 


of the product with the acid and later the neutralizing 
and removal of the acid. 

At many plants it was customary to rerun the 
treated kerosine distillate in a still, also often heated 
with live steam. The product was then run to bleacher 
tanks for improvement of color and removal of any 
light ends by vaporization. The grades, for many years 
largely based on color and gravity, were “Prime White,” 
“Standard White,” and “Straw Color.” All grades were 
required to meet a minimum fire test of 110° F. 


Early Lubricants 


The manufacture of lubricants was adapted to the 
processing of crude. The low-gravity residual from 
the Pennsylvania Grade refinery operations was treated 
with acid and rerun with naphtha and a lubricant 
known as steam-refined stock was obtained. With 
further refining and purification, a desirable lubricating 
material for compounding, known as bright stock, 
was secured. 

Lighter lubricant stocks were obtained from an 
overhead 32°-36° gravity cracked distillate fraction. 
The distillate was greatly reduced in temperature by 
refrigeration and a waxy mixture obtained. Then it 
was placed in a canvas bag under pressure so that 
light lubricating fractions were removed through the 
canvas thus separating it from paraffin wax. This 
lubricant was further distilled, percolated, and treated, 


FIRST COMMERCIAL OIL REFINERY built in California, by California Star Oil 


Plant has been restored for exhibition 


Works Co. in 1876 near Newhall 
purposes by Standard Oil Co. of California 
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TYPICAL continuous shell-still battery as operated 


United States for many years. 


resulting in several grades of neutral oils of varying 
viscosities. Properly blended these oils were used as 
lubricants. Petroleum greases compounded with fatty 
oil and waxes were also manufactured. 

This method of refining and the products were 
steadily improved and capacities enlarged, but the same 
general processing practices prevailed for many years. 


Cheese-Box Still 


The cheese-box still with eventual capacities up to 
1,000 bbl. replaced the shell stills at a number of re- 
fineries, starting in the late sixties. These cylindrical 
stills usually had what was termed a “vapor chest” 
connected to the still by vertical pipes. The still had 
a dome-shape top and a double curved steel plate 
bottom. The still was supported by a series of arches 

In addition to the greater capacity there were 
Savings in greater heat efficiency over the shell stills 
and labor costs per barrel of still throughput were less. 

About the same time there was a start in what had 
become the complicated art of fractionation in petro- 
leum refining. Dephlegmators were installed between 
the vapor lines from the stills and the condensers. The 
first fractionating columns consisted of empty towers of 
varying sizes. The sole purpose was to catch the heavier 
liquids which came over with the vapors from the stills 
and to return them to the stills. It was helpful in 
controlling product specifications. 


ORIGINAL TRUMBLE tube still built in Cali- 
fornia about 1912. Patents later were pur- 
chased by Shell interests. 
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START of the Port Arthur, Tex., refinery of Gulf Refining Co. 
built in 1901 with a capacity of 100 bbi. daily. Present 
capacity, 282,000 bbl. 


Continuous Operation 


Patents were issued for the continuous operation 
of a battery of shell stills in the sixties, but it was not 
until the seventies that actual installations were made. 
Samuel Van Syckel is credited with one of the first 
successful installations in the late seventies. Still later 
Van Dyke and Irish, of Atlantic Refining Co., designed 
a continuous battery which was used at the company’s 
Pennsylvania refineries and plants owned by other 
companies. 

In this operation the shell stills are connected in 
series with the first still emptying into the second and 
then in series on to the number of shell units in 
operation. The lightest fractions are removed by vapor- 
ization and condensation from the first still and then 
the lower-gravity products at higher temperatures in 
turn and continuously from the remaining stills. 

This method gave better separation of products, 
greater capacity, and lower costs per barrel of crude 
refined. It was the most important new development 
in petroleum refining through the remainder of the 
nineteenth century. It was steadily improved in design 
and operating efficiency. 

This continuous type of operation also permitted 
the greater use of heat exchange. After the design was 
improved, the crude usually passed through a tubular 
exchanger before being charged to the first shell still. 
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ONE OF THE OLDEST refineries in Canada, at Petrolia, Ont., 
as it appeared in 1908. It was owned by Canadian Oil 
Companies, Ltd. Plant now dismantled. 


The charge was thus preheated with the residuum from 
the last still of the battery. Vapors from the towers 
were condensed in water coolers which were con- 
nected to the tail house where the products were tested 
and separated through manifolds before passing to 
plant storage. 


Early Fractionation 


The use of the continuous battery was also ac- 
companied by important developments in fractionating 
methods. Originally fractionation was accomplished 
through empty towers connected to the vapor lines 
from a still and then to the condenser. This served 
only to condense the heavy ends of the vapors and 
separated the liquids which came over from the stills 
with the vapors. This condensate from the towers 
generally was returned to the same still from the tower 
for refining. 

Later baffles in the towers and tower insulation 
aided fractionation. Still later came the packed towers, 
bubble trays, automatic controls, and other features 
of modern fractionating which give a close control of 
all products extending from the lightest hydrocarbons 
to the heaviest of the distilled products. 

Two developments in the first 20 years after the 
Drake discovery had an important bearing on operating 
methods. Many of the small plants were shut down 
and were replaced with fewer plants of much larger 


THIS IS HOW the Port Arthur, Tex., refinery of The Texas Co. looked in 1903, shortly after operations began. Plant now 


has a capacity of 230,000 bbl. per day. 
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REFINERY built at Cushing, Okla., by Peerless Refining Co. 
ery was dismantled in 1920. 


capacity and better design. Secondly, these larger 
plants were usually connected to the fields with crude 
oil lines strengthening their position over plants which 
relied on rail or wagon transportation. These develop- 
ments, which were partially paralleled in Canada and 
Europe, including Russia, brought improvements in 
refinery design. 

What happened in Cleveland is an example of a 
general trend. Several small plants were built during 
the early sixties. John D. Rockefeller, Sr., bought 
and merged some of the plants usually owned by indi- 
viduals. In 1870, Standard Oil Co. was organized 
and took over the operations at Cleveland and other 
points. Consolidations finally resulted in one Standard 
refinery at Cleveland. 


Frasch Treating Process 


Another important development in petroleum re- 
fining took place in the middle eighties. It was the 
result of the discovery of a new crude supply in the 
Lima, Ohio, area, with a 0.75 per cent sulfur content 
With conventional refining the kerosine was found 
to be objectionable both in odor and burning character- 
istics. 

The problem was finally solved by the use of the 


COMBINATION SHELL-AND-PIPE-STILL crude unit installed 
the El Dorado, Ark., refinery of Lion Oil Refining Co. 
1922. Company now operates a 30,000-bbi. plant 
this site. 
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as a result of the discovery of Cushing oil field in 1912 





Refin- 


Frasch inventor, Herman Frasch, had 
been confronted with this problem at his small London, 
Ont., refinery. It operated with a sulfur-bearing crude 
from Petrolia field, Canada’s first. 

The process was installed at the Lima, Ohio, re- 
finery of Solar Refining Co. (Standard) in 1886. In 
this operation the kerosine distillate was mixed with 
cupric oxide. A flyshaft arrangement with paddles 
in the still was used to mix the oxide with the charge. 
About 15 tons of cupric acid oxide was used to treat 
5.000 bbi. of kerosine. 

rhe process was expensive but effective. It resulted 
in creating a market for Lima crude which for a time 
was practically without market at any price. 

This marked the advent of the chemist in petroleum 
refining in the United States. Adaptations of the 
Frasch process developed by other chemists were used 
later. This made possible the refining of sulfur-bearing 
crudes which in other states of the 
Middle West before the end of the century. 

Pipe Still 

The pipe still was not introduced until the turn 
of the century and then on a limited basis. It was 
often operated as the first unit of crude-still battery 
which consisted primarily of shell stills. 

Later the greater heat efficiency, larger capacity, 
and lower investment per barrel brought the develop- 
ment of the single pipe still for the topping of crude oil. 
Sull later the pipe still when combined with modern 
fractionation functioned as a complete unit in the dis- 
tillation of crude oil to obtain all the desired products. 


process. The 


were discovered 


Trumble Process 


Among these pipe still operations the Trumble 
process was probably the best known of the early 
methods. It was first introduced in California about 
1912. Later the patents were purchased by the Shell 
interests and the process was used by associated com- 
panies throughout the world. 

The main purpose of the Trumble plant was not 
only to assure a more efficient utilization of flue gases 
but also to use the heat content of the residuum and 
the vapors in preheating. In operation the crude charge 
passed through tubular heat exchangers countercurrent 
to the heavy fuel oil and was then brought to the de- 
sired operating temperatures in the retorts. 
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FLOOD of uncontrolled production from East Texas field resulted in a number of skimming plants which operated for a 


brief period starting in 1930. 


The heated oil was discharged at the top of the 
evaporator equipped with spreader cones. The less 
volatile portion of the oil was distributed to the 
walls of the evaporator. 

The residual oil accumulated at a controlled level 
in the bottom of the evaporator. The residual passed 
through the heating tubes of the separators and then 
through the heat exchangers. 

The vapor passed from the evaporator in a vertical 
pipe through the heating tubes of the separator and 
then to the dephlegmators and finally to the water 
coolers for final condensation. 

Condensate was removed from each dephlegmator. 
These cuts were chemically treated and rerun in steam 
stills when necessary to secure finished products. The 
Trumble still was steadily improved in design and 
operation and became a major factor in world refinery 
operations over a period of several years. It was the 
basis in design for improvement in pipe-still design 
including all phases of heat exchange, furnace design, 
and fractionation. 


CHRONOLOGY OF CRUDE PROCESSING 


(1860-1906) Batch cheese box or shell stills 

(1865-1910) Cracking distillation for kerosine 

(1885-1910) Continuous shell-still battery 

(1900-1910) Battery with packed towers 

(1900-1930) Bottom sediment settling still 

(1907-1925) Coke stills (dry) 

(1905-1935) Cracking distillation for paraffin wax 

(1900-1930) Peak use of steam in shell stills 

(1910-1930) Battery with dephlegmators 

(1911-1930) Pipe stills and perforated plate towers 
(California) 

Perforated plate towers 

Vacuum pipe stills and towers 

Pipe stills and bubble plate multidraw 
towers 

Propane deasphalting for lubes 

Desalting (chemical and electrical) 

Combination of topping with other oper- 
ations 


(1915-1930) 
(1925- ) 
(1925- ) 


(1932- 
(1932- 
(1930- 


(1938- 
(1944- 


Vacuum flash towers 
Propane decarbonizing for cracking 
stocks 


PETROLEUM PANORAMA, 1859—1959 


Early Patents 


James Young, of Scotland, is given major credit 
in bringing about developments in manufacturing prac- 
tices and the sale of hydrocarbon products which led 
to the search for crude oil in this country. Starting 
in 1847, Young distilled bituminous shales and cannel 
coals and obtained British patents on his processes. 
With his associates he also developed a lamp which 
gave improved illumination using the treated distillates 
from both coal and shale. 

The literature of that time also reports other de- 
velopments which helped to establish markets for the 
basic products of crude oil when they became available 
Natural asphalt and heavy oils from seepages were 
also refined to secure distillates. Asphalt was widely 
used in the caulking of ships and other vessels. By 
the late 1850's there was considerable interest in the 
United States and Canada in the discoveries of Young 
and others in Europe having to do with the production 
of illuminating oils and other products. Plants were 
built in both countries to operate with imported shale 
and coal. In some cases the shale oil and coal oil 
products were imported to this country and Canada 


for final processing. It was estimated that the pro- 
duction of coal oil by 1859 in the United States was 
approximately 22,750 gal. daily. 


Oldest Refinery 


The oldest refinery in the United States now 
operating is the 25,000-bbl. modern refinery of Socony 
Mobil Oil Co., Inc., located in Brooklyn. The refinery 
originally operated, starting in 1854, under the name 
of the New York Kerosene Co. and produced kerosine 
for lamps and stoves in New York, New England, and 
foreign countries. It operated with shale and coal oils. 
By 1859, it had become the largest refinery in the 
world producing kerosine and its output that year 
totaled 3,000,000 gal. The foHowing year it started 
receiving crude oil from the Pennsylvania area, in 
barrels loaded on flat cars. 

With an improved product from the crude, the 
company greatly enlarged its markets, both here and 
abroad. It was acquired by Standard Oil Co. of New 
York in 1892. In 1934 the company was merged with 
Vacuum Oil Co. into what is now Socony Mobil Oil 
Co., Inc. 





FIRST experimental Burton thermal cracking still at the Whit- 
ing, Ind., refinery of Standard Oil Co. (Ind 
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FIRST commercial Dubbs cracking unit at the Wood River, 
ill., refinery of Roxana Refining Co. (Shell). Capacity was 
250 bbl. per stream day. Unit started operations in 1921 


HOW CRACKING CHANGED 
PERCENTAGE OF GASOLINE OUTPUT 


Per cent 


_—— STRAIGHTRUN 
GASOLINE 


—CRACKED GASOLINE 


“Then 
Came Ford” 


The motor age brought a need for 
more and better gasoline. Thermal 
cracking led the way in processes 
for producing it 


As the oil industry entered the twentieth century, re- 
finers began to realize that skimming-plant operations, 
foundation stone and mainstay for 40 years, were 
about to outlive their adequacy. The rapidly in- 
creasing demand for gasoline and kerosine could not be 
supplied indefinitely with the straightrun production 
from the skimming and topping plants. 

As motor-fuel consumption grew, fractions of the 
crude from skimming operations formerly included in 
kerosine had to be utilized in the gasoline cuts, thus 
also threatening a shortage of kerosine. This situation 
was further emphasized by the fact that most of the 
newer crude supplies in the Middle West, California, 
and the Southwest were lower in gravity than the 
Pennsylvania Grade crudes and gave much smaller 
yields of both gasoline and kerosine. 

So experiments were started in the thermal decom- 
position of the heavier fractions recovered from a 
barrel of crude and with pressure and heat to secure 
greater yields of the lighter products, especially gaso- 
line. When the operation was commercial it became 
known as thermal cracking. 

While cracking has become the key operation at 
refineries, including the base for the present rapidly ex- 
panding petrochemical industry, the original objective 
was to find commercial methods of decomposing and 
rearranging the heavier hydrocarbons into lighter com- 
ponents which came within the distillation range of 
motor fuel. The first and later experiments with thermal 
cracking revealed how complex is the composition of 
the heavier fractions obtainable from a barrel of crude 
oil. The early research and pilot-plant operations 
showed that while the heavier fractions could be broken 
up into lighter components there were other reactions 
which through polymerization formed undesirable tars 
and cokes. 

There were also gases formed which came within 
the olefin series which at first were wasted through 
flares or utilized as plant fuel. But an ever-resourceful 
refining industry discovered methods through heat 
and pressure and a catalyst to polymerize these gases 
into liquids so that they could be utilized as motor 
fuel. Still later when antiknock ratings became im- 
portant for the high-compression cars, this polymerized 
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product with its high-octane rating became an essential 
factor in arriving at the necessary specifications in 
motor fuels. 

Burton Process 


The late Dr. William M. Burton, at the time man- 
ager of the Whiting, Ind., refinery of Standard Oil Co. 
of Indiana, is credited with the development of the 
Burton thermal cracking process which with improve- 
ments in design was for many years the most important 
operation of that type at Standard of Indiana refineries, 
and through licensing arrangements, at many other 
plants. 

After experimentation at the Standard of Indiana 
Whiting laboratory—said to be the first experimental 


PART OF A BATTERY of 48 Type 500 thermal cracking stills 
designed by Gulf Refining Co. and installed at the Port 
Arthur, Tex., refinery in 1925. Battery was dismantled in 
1933 for newer Gulf-type units. 





PETROLEUM PANORAMA, 1859—1959 


BATTERY of Burton-Clark thermal cracking stills as 
operated at Standard Oil Co. (Ind.) refinery. Coal was 
used as fuel. Below is shown a diagram of the process 
as it operated in the early 1920's. 
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TUBE FURNACE 


laboratory of any consequence at a petroleum re- 
finery—pilot-plant testing of thermal cracking was 
tried successfully. 

According to official reports by Dr. Burton, the 
first large commercial unit was a shell still 8 by 20 ft. 
built with a capacity of about 150 bbl. The still was 
made of l-in. steel plate with a safety factor which 
would permit the use of pressures up to 100 psi. Later 
the pressures were increased as high as 300 psi. In the 
testing work with this still a gas-oil cut from the 
skimming plant was used as charge stock with tempera- 
tures which ranged from 200° to 350° C. 

This first operation was considered satisfactory and 
in 1913 Standard of Indiana appropriated 1 million 
dollars to build 60 of these pressure stills of approxi- 
mately the same size at the Whiting refinery. Many 
problems had to be solved in the operation of these 
units including the development of steels that would 
withstand the higher temperatures and pressures. 

The yields of distillates were originally around 
25-30% of the charge but this was quickly stepped up 
to 65 and 70% from which 50% finished gasoline was 
obtained. At the prices then prevailing for the gas-oil 
charging stock the realizations were attractive and in- 
stallations quickly spread to other refineries of Standard 
of Indiana and also to the plants of other companies 
originally affiliated with the Standard organization. 

E. M. Clark and A. S. Hopkins are credited with 
contributing major improvements in the Burton opera- 
tion. Later Clark was to become head of the refining 
subsidiary (now Esso Standard) of Standard Oil Co. 
(New Jersey). Hopkins for years was president of 
Standard Oil Co. of Kansas, with a refinery at Neode- 
sha, Kans., the first important plant to be built in the 
Mid-Continent area, going on stream in 1889. 

The Clark patents covered the installation of tubes 
operated in connection with a shell which was not ex- 
posed to the hot gases. This Burton-Clark still more 
than doubled the capacity of the Burton still with a 
greater safety factor, elimination of hot spots, and the 
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Arthur, Tex., refinery of The Texas Co. 


reduction in carbon deposit. Later this was perfected 
into the “tube and tank” cracking still of Standard of 
New Jersey. 


Dubbs Process 


Developed about the time of the Burton process, the 
Dubbs thermal cracking process became widely known 
and used throughout the entire world. The Royal 
Dutch-Shell interests were particularly large users. 

This process revolved around the patents of the 
Dubbs family, the best known of whom was Carbon 
Petroleum Dubbs. The experimental and development 
work was largely financed by the Armour family of 
Chicago, which also became the principal owners of 
Universal Oil Products Co., which perfected and 
licensed the process through extensive research and 
development work. Activities of the company were ex- 
panded into other phases of refinery design and the 
company continues as a major factor in research and 
development, licensing, and construction activities. 
The several majors who had become owners of UOP 
assigned their interests to a trust administered by Guar- 
anty Trust Co. Income goes to the Petroleum Research 
Fund under American Chemical Society direction. 

Early description of the Dubbs process by Western 
Petroleum Refiners Association explained that the plant 
consisted of ten 20-ft. lengths of 4-in. extra-heavy pipe 
joined into a continuous coil by return bends. The 
furnace temperature was 1,540° F. From this coil the 
gas-oil was discharged into an expansion chamber 
consisting of four 20-ft. lengths of 10-in. extra-heavy 
pipe connected in series. The pressure was 135 psi. 
rhe lighter fractions were recovered from a dephleg- 
mator while the residuum was continuously withdrawn 
from the expansion chamber. Later large reaction 
chambers were installed and the plants could be op- 
erated either on a residuum or nonresiduum basis. 


Cross Process 


Another well-known process of the period was 
that invented by the late Dr. Walter M. and Roy Cross 
of Kansas City. It was known as the Cross process and 
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BATTERY of Holmes-Manley thermal cracking stills in operation at Port 
starting in the middle 1920's. 









later was controlled for licensing purposes by Gasoline 
Products Co., in which several large oil companies 
were financially interested. The process was largely 
based on the claim that the decomposition of the 
heavier hydrocarbons could best be accomplished with 
tubular-type stills and reaction chambers operating with 
pressures of 600 psi. or more. 










Other Processes 







Important among the company-developed thermal 
cracking processes was the Holmes-Manley of The 
Texas Co. This was developed under the patents of 
Joseph H. Adams and others. In 1920 The Texas Co. 
installed 24 of these batteries of 4 stills each at its 
Port Arthur refinery, and shortly other installations 









THERMAL POLYMERIZATION plant at the Smith's Bluff, Tex., 
refinery of Pure Oil Co. This type of operation associated 
with thermal cracking increased gasoline yield and octane 


ratings. 
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LARGEST installation of Dubbs thermal cracking units at the Curacao, D.W.|I., refinery of Curacaosche Petroleum Industrie 
Maatschappij (Shell), with a capacity of 32,500 bbl. per stream day. 


were made at Texaco refineries located in other parts of 
the country. The original stills were 3 ft. in diameter 
and 40 ft. long. They set vertically and were operated 
at a pressure of 175 psi. They had scraper arrangements 
to remove carbon. The process was licensed to several 
refiners. 

Company-developed processes included tube-and- 
tank, of Standard Oil Co. (N. J.); Isom, of Sinclair 
Refining Co.; McAfee and later Gulf of Gulf Refining 
Co.; Coast and Cosden of Cosden Petroleum Co.; and 
Daugherty, of Cities Service Refining Co. Other 
processes of that period included Emerson, Jenkins, and 
Fleming. One or more operating features were claimed 
for each of these processes. After many of the patent 
rights expired, there was a trend to install thermal 


FLEMING thermal cracking stills at the Ponca City, Okla., 
refinery of Marland Oil Co. (Continental). Battery was in- 
stalled in mid-1920’s and operated for several years 














crackers of more standard specifications as designed 
by refining and engineering companies. Originally the 
gasoline from these cracking units was often off-color 
and ill-smelling and was considered a “cheap” or 
“inferior” substitute for the straight-run gasoline of the 
skimming plants. 

Starting in the middle twenties, odor and color ob- 
jections had been overcome, and with the first emphasis 
on octane ratings thermally cracked gasoline came into 
its Own as @ product superior to the straight-run grades. 
This fact largely accounted for the rapid expansion in 
the production of thermally cracked gasoline in the 
late twenties and thirties. The situation continued until 
the advent of catalytically cracked gasoline during 
World War II with their higher octane ratings. How- 
ever, thermal cracking units are still in operation at 
many refineries. 

With the necessity of improved octane ratings and 
increased yields, thermal cracking was adapted on a 
limited basis to the reforming of straight-run naphthas 
and other products from crudes that were lighter than 
gas-oil. This trend lost most of its incentive when 
catalytic reforming became a major factor in refining 
starting in the late 1940’s. 

Vapor-Phase Processes 

What was loosely designated as vapor-phase crack- 
ing became a minor factor in refining starting at the 
time when most refineries became interested in thermal 
cracking. In brief, this is a process in which oil in vapor 
form is thermally treated. Many technologists of the 
period were confident that this type of cracking would 
become more important than the liquid-phase opera- 
tions of thermal cracking. 

Vapor-phase processes installed at one or more re- 
fineries included Greenstreet, Whitman, Alexander, 
Washburn, Hall, Parker, True Vapor Phase, and Ram- 
age. In general, these processes produced components 
that were higher in octane ratings than did the so-called 
liquid-phase processes but they were not competitive 
from the standpoint of over-all operations and gradually 
ceased to be a factor in the petroleum industry. 





THIS FIRST COMMERCIAL HOUDRY UNIT, however, followed 
shortly after. With its six reactors cycled automatically, it 
became the prototype of 14 more to follow in rapid suc- 


THIS WAS THE FIRST cat cracker, whose three reactors were 
cycled through the reaction, purging, and onstream phases, 


by hand-operated valves. The catalyst was made in Hov- 
dry’s laboratory. 


cession here and abroad. 


Catalytic Cracking — tis adver 


was dramatic — and it revolutionized an industry 


FEW EVENTS in refining history can match the dra- 
matic advent of catalytic cracking. The stage was the 
API rostrum at the annual meeting in 1938. The au- 
dience included key men with ptactically every im- 
portant refining company in the business. 

Up rose Sun Oil Co.’s Arthur E. Pew and deliv- 
ered a paper that rocked the industry. Catalytic crack- 
ing, specifically the Houdry process, was an accom- 
plished fact, he revealed. Three commercial units were 
producing high-octane gasoline at quality and yield 
levels never before approached by conventional ther- 
mal means. Sun and Socony-Vacuum Oil Co., Inc., 
were investing 35 million dollars in 10 new units. 

Impact of this news was sharpened by the grow- 
ing threat of war. From that date, catalytic cracking 
moved full tilt into a rip-roaring new technical ac- 
complishment incited by commercial competition and 
even more by the crucial need for vast volumes of 
fighting-grade aviation gasoline 

The roots of this new processing technique went 
back many years beyond 1938. As an important po- 
tential process, cat cracking had been talked about 
for years. But throughout the twenties and early thir- 
ties it had remained at least in public statements, a 
thing compounded of theoretical promise and prac- 
tical failure. 


First an idea Initial commercial success in this 
field began as the germ of an idea, with Eugene 
Houdry, in 1922. He had just been shown a catalytic 
device by a fellow Frenchman, E. A. Prudhomme. It 
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appeared to convert low-grade lignite into high-qual- 
ity gasoline. 

The true importance of this event lies not in this 
“discovery,” but in the spark of interest it incited in 
Houdry. He was to devote nearly two decades to the 
difficult and often frustrating work of evolving a re- 
generative catalyst which would crack oil. 

Trained for a career in steel, he became a chem- 
ical engineer the hard way. Searching, backtracking, 
and tacking in new directions, he eventually came up 
with an aluminum silicate which had an edge over 
the numerous other catalysts then being investigated. 
It could be regenerated by burning off the carbon 
formed during reaction—and this was the key to its 
ultimate commercial success. 

Houdry then learned salesmanship. A number of 
major companies here and in Europe had followed 
his work and had witnessed demonstrations. But they 
were beset by reasonable doubts. The fact that many 
majors were pursuing their own routes to commercial 
cat cracking also deterred their active participation. 


Success and acceptance . . . The tide turned for 
Houdry one day in 1930. He had found a serious lis- 
tener in Vacuum Oil Co.’s European representative. 
In October he crated his apparatus and sailed west 
with a promise. If he could operate his laboratory 
unit successfully for 15 days at Vacuum’s Paulsboro 
research center, Vacuum would ante up $100,000 in 
development costs. 

And for 15 days it did work. Houdry Process 
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Corp. was formed with Vacuum taking a one-third 
interest, and development began. 

Then along came 10-cent crude oil. With its eco- 
nomic edge blunted and the development budget ex- 
hausted, Houdry’s work ground to a halt. Vacuum, 
which by then had become Socony-Vacuum, approved 
the bringing in of a third party. 

Again Houdry made his rounds of the industry. 
When he met Arthur Pew, immediate action ensued. 
The laboratory equipment was moved across the Del- 
aware to Marcus Hook. Sun’s contribution became one 
of engineering the pilot plant into a successful com- 
mercial unit. With the cyclic regeneration problems 
solved, Sun then purchased a one-third interest from 
Houdry. 

On June 6, 1936, the first semicommercial unit 
went on stream at Paulsboro. Automation, to elimi- 
nate the human element, was an evident need. Ac- 
cordingly, the next unit was an automatic one. A fully 
commercial plant, it began charging 12,000 bbl. per 
day of fresh feed on March 15, 1937, at Sun’s Marcus 
Hook refinery. 


Finally—the payoff . . . Once out in the open, the 
Houdry process gained rapid momentum. By the time 
World War II erupted abroad, 12 U. S. plants with 
132,000 bbl. total capacity became critically impor- 
tant sources of fighting-grade gasoline for our allies. 
For want of this horseshoe nail, some historians 
believe that the RAF could not have beat off the 
swarming Luftwaffe to win the Battle of Britain. 


Then Came Fluid 


Meanwhile, the enormous task of developing com- 
petitive processes was proceeding under a crash pro- 
gram which has no parallel in this industry’s annals. 
The Houdry group faced the industry with a decision. 
Competitive companies could have Houdry cracking 
now, or they could continue their work to develop 
something better—later. A number took licenses, in- 


MODEL I, fluid cat cracking was the forerunner of hundreds 
of units today which dominate the domestic picture with 
3% million barrels of total feed capacity. This unit grew 
directly from pilot-plant dimensions. 


cluding Gulf, Sinclair, Southport, Standard of Cali- 
fornia, Standard of Ohio, The Texas Co., and Tide 
Water. 

But several other majors chose the other route. 
Under the pressure of competition and growing de- 
fense requirements, a group closed research ranks with 
Standard Oil Co. (N. J.) to share know-how in work 
that eventually evolved as the fluid process. Included 
were M. W. Kellogg Co., Standard Oil Co. (Ind.), 
Shell Oil Co., and The Texas Co. 

The fluidized catalyst concept stems from the Wil- 
liam W. Odell patent filed in 1929. Rights were ac- 
quired by Jersey Standard in 1936 when that com- 
pany filed for reissue of the patent to cover catalytic 
cracking of petroleum fractions. But too little was 
known of the intricacies of catalyst regeneration and 
control of the coke-burning step. 


Outside stimulus . . . So work moved in other direc- 
tions, on fixed-bed and moving-bed operations while 
the fluid concept languished. But not for long. In Oc- 
tober 1933, The Oil and Gas Journal published a 
paper recounting the successful results of small-scale 
catalytic cracking by the Houdry group. This paper 
sparked new and widespread interest and was instru- 
mental in quickening catalytic research across the 
board. 

Returning to the fluid concept, Jersey researchers 
worked with a dilute phase reactor comprising a long 
coil. A block-operated regenerator was alternately fired 
and cooled. This had obvious drawbacks in size re- 
quirements and in the tendency of the powdered cat- 
alyst to settle out of the gas stream. 

It was then suggested that this settling tendency 
be put to advantage in a dense phase reactor. A large 
pilot plant at Baton Rouge was converted and work 
continued, using screw-type pumps to feed catalyst. 

This device had its limitations, and the next break- 
through resulted from substituting a standpipe sys- 
tem connecting separate reactor and regenerator ves- 


OUTGROWTH of the original Houdry fixed-bed was the 
Thermofor process. The looming structures of these war- 
built TCC’s became familiar sights as identical units were 
raised throughout the United States. 





sels. This original “upflow” system solved the prob- 
lems of circulation, control, and sealing of catalyst. 


From paper to plants . . . The pressure was mounting 
to get this pilot-plant idea into commercial use. En- 
gineers in the group cooperated in the unheard-of task 
of scaling up from the pilot plant to a fully commer- 
cial unit. 

Thus was born Model I. Three 12,000-bbl. units 
were immediately put into construction. 

On February 11, 1941, Jersey’s W. S. Farish pub- 
licly revealed the group’s development of the fluid 
catalytic cracking process. All patent and licensing 
rights of the group of coordinating companies were 
vested in a Standard Catalytic Co. Licensing arrange- 
ments were announced with Kellogg and Universal 
Oil Products Co. Of the three Model I units, the 
Kellogg-built plant at Jersey's Baton Rouge refinery 
was first on stream. The date: May 25, 1942. 


Capacity exploded . . . This process was born running. 
No sooner had construction begun on the three Model 
I units than design progressed to Model II. Kellogg, 
Indiana, and Jersey obtained patents covering the fluid- 
ized dense bed with bottom dense phase catalyst draw- 
off. This new downflow design gave greater catalyst-cir- 
culation capacity and provided heat balance, utilizing 
coke-burning heat to promote the reaction. It was 
now possible to charge liquid feed which was instantly 
vaporized on contact with the hot regenerated catalyst. 

Ten downflow units were under way before the 
first Model I went into operation. The pace never let 


up. At war’s end 34 separate fluid units with capacity 
exceeding 500,000 bbl. per day were operating for 20 
different companies in the U. S. alone. 


Birth of TCC 

Meanwhile, the Houdry group did not rest on its 
laurels. Those closest to the early development of the 
fixed-bed units were well aware of its limitations. Al- 
most from its inception the process called for the de- 
velopment of separate reaction and regeneration zones 
to make it truly continuous. In 1936, before the first 
Houdry unit ever went on stream, work was under 
way to perfect a moving-bed process. 

[The work centered in Socony’s research and de- 
velopment laboratories in Paulsboro. Encouraged by 
early findings, Socony built an experimental unit using 
a pelleted clay-type catalyst which was continuously 
fed to, and withdrawn from a reactor through steam- 
sealed lock chambers equipped with mechanical plug 
valves. 

Three years of intensive work with Houdry Process 
and Sun brought improvements in catalyst size, shape, 
and hardness. Pressure drop through the catalyst bed 
was reduced. Purging problems were solved. Socony’s 
Thermofor kiln, developed to regenerate contact clay, 
was put to use. 

By 1939, war’s imminence indicated the need for 
vast expansion of cat cracking capacity. From its pilot- 
plant work, Socony believed that a moving-bed proc- 
ess was practical. Such a departure would require less 
essential war material than equal capacity in the fixed- 
bed Houdry process. 

So a crash program was launched and the first 
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POSTWAR IMPROVEMENTS brought cat cracking to smaller 
refiners. This was the first stacked-design fluid unit built 
by Universal Oil Products Co. 


GIANTS WERE ALSO BORN. Units like this can process 100,- 
000 bbi. per day, or more. Compare the regenerator size 
with the man on the catwalk. 
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THIS NEW MODEL IV DESIGN, by Esso Research & Engineer- 
ing Co., features large-radius U-bends for catalyst transfer 
between side-by-side vessels. Another design, Kellogg’s 
Orthoflow, superimposes either vessel over the other. 


experimental, semicommercial Thermofor catalytic 
cracking unit took feed in January 1941. It comprised 
a single reactor with angle packing and a gravity feed 
leg and steam seal system. Spent catalyst gravitated 
from the base of the reactor to a spiral-finned Ther- 
mofor kiln originally used for clay burning. Regen- 
erated catalyst withdrawn from the base of the kiln 
was bucket-lifted and recirculated to the reactor. 

One after another, the bugs in this makeshift unit 
were worked out. By spring it was making long runs 
and the commercial possibilities brightened. The pres- 
sure became intense and a round-the-clock design pro- 
gram was set up. 

The result: a 20-fold scale-up of the semicommer- 
cial unit took shape on paper and a site was cleared 
and ready at Magnolia’s Beaumont refinery. In Oc- 
tober 1943, two twin 10,000-bbl. units went on stream 
and inaugurated the Thermofor catalytic cracking 
process. 

By then the process was under full steam, with 
many units building before the first had even been 
tested commercially. Licenses for units of the Beau- 
mont type were offered to the industry by Houdry 
Process Corp. in 1942. Design was frozen, and 25 ad- 
ditional TCC units, operated by 12 different compa- 
nies, were on stream by the end of 1944. 

In November 1947, Socony withdrew from man- 
agement and other participation in the Houdry organ- 
ization. The two companies then went their separate 
ways in developing further improvements in the mov- 
ing-bed process. The upshot of this parallel work was 


PETROLEUM PANORAMA, 1859—1959 


THE LATEST in fluid cat design is Shell’s two-stage unit which 
features a large-diameter riser-reactor as the first crack- 
ing stage. This gives better selectivity and higher effi- 
ciency in the reactor proper. 


the later introduction of pneumatic lift processes: 
Houdry’s Houdriflow and Socony’s Air-Lift TCC. 
Both companies are actively developing and licensing 
these processes today. 


Peace Brought Improvements 

From a mechanical standpoint, the art of catalytic 
cracking has been brought to a high level of perfec- 
tion today. Recent trends have been toward giant 
units built at lower cost per barrel of throughput ca- 
pacity. Units of 100,000 bbl. per stream day in total 
feed are becoming common. The practice of recycling 
heavy cracked oil and in some cases light cycle oil is 
also growing. 

What of tomorrow? Probably, the rate of build- 
ing cat crackers will slow to some extent. Hydrogen- 
treating of fresh feed and recycle can in effect “stretch” 
existing cat cracker capacity on some types of feed 
stock, by reducing the coke laydown. 

But the greatest improvements in cat cracking in 
the future are expected from catalysts themselves. 
Much remains to be done in making catalysts more 
selective. It is conceivable that we may see the use of 
different catalysts in separate units, tailor made to 
perform most efficiently on selected feed stocks. A 
wider selection of catalyst could also aid the refiner 
in shifting product yields to meet seasonal demand. 
There may develop a trend toward the conversion of 
heavy stocks to make more light ends. These olefins 
in turn will be recombined to make petrochemicals 
and high-octane-gasoline blending stocks. 








Catalytic 
Reforming 


This lusty youngster 


contributes mightily to 


high-octane motor fuels. 


ONE OF THE LATEST catalytic reforming units is this plant 
at Southwestern Refining, Corpus Christi, Tex 





FIRST CYCLOVERSION UNIT 
was installed at the Borger, 
Tex., refinery of Phillips Pe- 
troleum Co. It contributed 
much to the World War Il 
avgas program. 


Today’s major catalytic reforming techniques all owe 
their origin in many respects to the basic Hydroforming 
process. In 1929 Esso Research & Engineering Co. 
(then Standard Oil Development) and other firms 
acquired rights to the I. G. Farben oil-refining proc- 
esses, including Hydroforming. These companies be- 
lieved the German idea could be used to improve the 
quality of petroleum products. 

During the mid-30’s it was found that Hydro- 
forming could be used as a step in making toluene 
for TNT. Research toward this end was rushed and 
carried out for several years in an effort to produce 
quantities which would meet Army purity specifica- 
tions. The payoff came in 1939 when a suitable feed 
stock was found for the production of 99.7% pure 
toluene. 

The way was rapidly cleared for commercial pro- 
duction, and on August 6, 1940, two 10,000-gal. tank 
cars of toluene left Esso’s Baton Rouge refinery, from 
whence they “rolled into a permanent niche in the 
history of the defense of freedom.” 

It had been a tortuous trip. There wasn’t time to 
build an integrated commercial plant. There was no 
idle equipment in any one location which could be 
spared in those days of emergencies to carry out the 
new process. But by pooling various units that could 
be released in several locations, the commercial feasi- 
bility of the process could be demonstrated. 

So 25,000 bbl. of a special feed stock were distilled 
at the Baytown, Tex., refinery of Humble Oil & Refin- 
ing Co. They went by tanker to Bayway refinery in 
New Jersey where the actual Hydroforming was done 
in hurriedly adapted equipment. 

Then back went the Bayway product, by rail, over 
1,800 miles, to Baytown for further purification. Next 
stop: Baton Rouge, for chemical treatment and dis- 
tillation into pure toluene. 

Finally, the two 10,000-gal. tank cars pulled out 
of Baton Rouge, 3 months after the Army’s purchase 
order, heading for an explosives works initially, and 
eventually for the bomb bays of allied aircraft. 

Later, full-sized plants were built by the refining 
industry, and Ordnance was supplied with all the 
toluene it needed to make the World War II block- 
busters so necessary for victory. 

After the war, the process was readapted to the 
production of better motor fuels. It was used as a 
fixed-bed process for several years, and in the 1950's 
it was adapted to the fluidized technique as fluid 
hydroforming. 
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Cycloversion . . . This process was first announced on 
March 4, 1943, for the manufacture of high-quality 
aviation-fuel ingredients. Naphthas produced in thermal 
operations were converted catalytically to aromatic-rich 
stocks. Aviation-fuel components which contained up 
to 90% aromatics with very small amounts of olefins 
were produced from selected feeds. 

Byproduct butylene, isobutane, and other valuable 
gases were produced. 

The feed was vaporized and raised to conversion 
temperature. Heated vapors passed through the fixed- 
bed catalyst chamber at moderate pressures and high 
flow rates. Processing of the charge was made con- 
tinuous by the alternate use of two or more catalytic 
chambers. 

After World War II, the process was adapted to 
the production of motor gasoline, and was used suc- 
cessfully for this purpose for several years. 


Platforming started new era ... The UOP Platforming 
process was announced to the public on March 29, 
1949. The story behind this development, however, 
actually began a number of years before. Processes 
available at that time for upgrading low-quality 
naphthas suffered the disadvantages of limited octane- 


FIRST PLATFORMING UNIT went into operation at Old 
Dutch’s Muskegon, Mich., plant. Unit is still operating, 
at doubled capacity. 


FIRST commercial Hydro- 
former built by Pan Ameri- 
can Refining Corp. at Texas 
City, Tex., turned out thou- 
sands of barrels of toluene 
for TNT during World 
War Il. 


number improvement, high volumetric losses, and high 
plant and operating costs. 

However, UOP’s scientists were convinced that the 
basic catalytic reforming idea was the key to higher 
octane numbers—if a suitable catalyst could be de- 
veloped. Platinum in small quantities was found, after 
several years of painstaking research, to be the key 
catalyst component to upgrade the process for modern 
requirements. 

On October 28, 1949, 210 days following the an- 
nouncement of the availability of the process, the first 
commercial unit was placed on stream at the Old Dutch 
Refining Co. piant at Muskegon, Mich. This first unit, 
originally a 1,500-bbl. unit, is still in operation with 
a capacity of 3,000 bbl. per day. 

Adoption of the process spread quickly, first among 
the small, independent refiners, and later among the 
majors. Platforming thus became the most quickly 


adopted of all peacetime refining processes. 


Other processes . . . The next platinum-catalyst process 
was announced in February 1951. The next process 
announced was initially operated in late 1953. A 
number of other processes were announced in ensuing 
years. 

In 1955 two processes which called for further 
treatment of catalytically reformed product were an- 
nounced. These two, Iso-Plus (Houdry) and Rexform- 
ing (UOP), provided for the extraction of the aromatics 
and naphthenes and recycling of the paraffins. Iso- 
Plus also has two alternate schemes for additional 
processing. 


Large U. S. capacity . . . Motor-fuel octane require- 
ments have increased immensely in the 9 years since 
Platforming was announced, and the construction of 
modern catalytic reforming units has kept pace with 
this increase. 

Total catalytic reforming capacity in the United 
States on January 1, 1958, was 1,533,090 bbl. per 
stream day. Counting projects now under construction 
or firmly contracted, capacity is expected to rise to 
1,882,179 bbl. per day by early 1960. And the 
process is spreading rapidly throughout the world. 

As of January 1, 1958, catalytic reforming processes 
in operation included Platforming, Ultraforming, So- 
cony, Sinclair-Baker, Houdriforming, Catforming, Iso- 
Plus, Fluid Hydroforming, Fixed-Bed Hydroforming, 
Powerforming, Rexforming, Thermofor, and several 
other miscellaneous processes. 





ONE OF THE FIRST butane isomerization units is this in- 
stallation at the Borger, Tex., refinery of Phillips Petroleum 
Co. It was started up during World War Il 


Alkylation and 


The alkylation process was born in 1935 when it was 
demonstrated in the laboratory that low-molecular- 
weight paraffins and olefins could be united. Inde- 
pendent studies showed that this reaction was possible 
thermally without a catalyst, and catalytically, using 
sulfuric acid as alkylating agent. 

By November 1939, six commercial sulfuric acid 
units were in operation, making 3,525 bbl. of aviation 
alkylate per day. Eight more were under construction 
or were contracted, representing an alkylate production 
capacity of 9,000 bbl. per day. 

The sulfuric acid process represents the combined 
efforts of Anglo-Iranian Oil Co., Ltd.; Humble Oil & 
Refining Co.; Shell Development Co.; Standard Oil 
Development Co.; and The Texas Co. Each of these 
companies arrived independently at the same basic 
process at about the same time. Realizing the simul- 
taneous discovery, these five companies pooled their 
knowledge and made a joint announcement. 

HF process . . . The HF alkylation process was pat- 
ented by Universal Oil Products, and Phillips Petroleum 


Co. developed, engineered, and constructed the world’s 
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WORLD'S FIRST HF alkylation unit is this installation, also 
at the Borger refinery of Phillips Petroleum. It went on 
stream on Christmas Day, in 1942 


lsomerization.... 


first commercial plant at Borger, Tex. It went on 
stream on Christmas day 1942 with a capacity of 
1,950 bbl. per day of aviation alkylate. This original 
unit is still operating and now has a capacity of 11,600 
bbl. per day. 

The sulfuric and HF alkylation units in operation 
during World War II provided the basic ingredient 
for making the huge quantities of aviation gasoline 
required by the United States and her allies. The 
story of alkylation is one of the great stories of this 
war, and it highlights the important role of the petro- 
leum industry in the victory. 


How it works . . . Basically, the commercial alkylation 
processes join isobutane with the C, olefins, with 
smaller amounts of C,; and C; olefins also entering 
the reaction. 

Isobutane and olefins are combined in the reactor 
in a ratio of several volumes of isoparaffin to one 
volume of olefin. The olefin is completely reacted in 
the presence of the catalyst, on a once-through basis. 
Isobutane is separated from the reactor effluent and 
recycled. Catalyst is recovered and returned to the 
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EARLY sulfuric acid alkylation unit is this installation at the 


Texas City, Tex., plant of Pan American Refinery Corp. It 
was in operation before World War Il. 


two powerful tools of the 
past quarter century for 
making high-octane fuel 


reaction zone. Product alkylate is stabilized and may 
or may not be fractionated into its various components. 

The lighter portions of the alkylate are suitable for 
aviation-gasoline blending, while total alkylate is used 
in making motor gasoline. 


Why it’s valuable . . . Alkylation product is valuable 
in gasoline blending for several reasons. Since it con- 
sists mainly of the branched octane isomers, it has high 
octane value (isooctane, pegged at 100 on the octane 
rating scale, is one of these isomers). It also has high 
TEL susceptibility, so that its originally high octane 
is boosted several numbers by lead addition. 

Even though octane rating is high, the vapor pres- 
sure of alkylate is low, thus allowing the blending of 
substantial quantities of high-vapor-pressure stocks in 
making gasoline. Sensitivity characteristics (comparison 
of research-octane with roz d-octane ratings) of alkylate 
are excellent and tend to offset the poorer character- 
istics of blending stocks containing aromatics and 
olefins. 

Many alkylation units were in operation during 
World War II. In the immediate postwar years, the 
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number dropped off sharply because alkylate require- 
ments for aviation fuel dropped drastically and there 
was no necessity for using alkylate in motor fuels. 

In recent years, however, octane requirements for 
motor gasoline have risen rapidly, and a number of 
companies are now blending alkylate into the motor 
pool. As of January 1, 1958, total U. S. alkylation 
capacity stood at 310,365 bbl. of aikylate product per 
day. Alkylation facilities were located in 72 plants. 

Estimated U. S. product capacity on January 1, 
1959, is 361,795 bbl., and projected for 1960 is a 
product capacity of 369,684 bbl. per day. 

In addition to the sulfuric acid and HF processes, 
Phillips has available a commercial process for alkylat- 
ing ethylene and propylene with isobutane, using 
aluminum chloride catalyst. And UOP has recently 
announced a process of alkylating ethylene with aro- 
matics to make petrochemicals. 


Isomerization 


Butane isomerization came into prominence in 
the late 1930’s and early 1940’s when it became 
apparent that readily available supplies of isobutane 
in refineries weren’t sufficient to meet alkylation re- 
quirements. The process involves the conversion of 
normal butane to isobutane. 

UOP, Shell Development, and Phillips were instru- 
mental in the development of this processing technique. 
Shell developed the first commercial process, and 
Phillips designed and constructed some of the early 
wartime units. 

The process involves contacting normal butane gas 
with aluminum chloride or aluminum chloride and 
antimony trichloride in the presence of hydrogen 
chloride. Temperatures and pressures are moderate, 
and conversion is high. Unconverted feed is separated 
from the product and recycled to the reactor. 

During World War II, some 40 units were in opera- 
tion. In the postwar years very few have operated; 
however, isobutane is in short supply again, and there 
will be more applications for this process in the near 
future. UOP has recently announced a new butane 
isomerization process using a _ platinum-containing 
catalyst. 


Other isomerization . . . During World War II, UOP 
had available a naphtha-conversion process and Stand- 
ard of Indiana had developed the Isomate process. 
Both of these processes were designed to isomerize 
pentane, hexanes, and some heptanes. The products 
were used in blending aviation gasoline. 

After the war, there was no need for these proc- 
esses, and the units were shut down. Recently, how- 
ever, the need has arisen to upgrade these light gasoline 
components for use in motor fuel. A number of proc- 
esses have been developed to isomerize pentane or 
hexanes specifically, or in combination. 

As of January 1, 1959, three pentane units and one 
hexane unit using UOP’s Penex process are contracted 
or are in operation. While no other processors have 
announced firm plans, it is expected that there will be 
widespread adoption of the processes within 2 or 3 
years. 
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EARLY STEAM STILL with “scrubbing tower” and vapor heat 
exchanger was a forerunner to today’s superfractionation 
units. Some preferential condensation took place in the 
tower; hence, fractionation actually took place. 


Fractionation 


_.. It gave refining 


a shot in the arm 


Fractional distillation in oil refining is as old as the 
industry itself. But it has only been during the last 25 
years that the science and art of this unit process have 
been well enough understood and applied skillfully 
enough to make it a valuable refining tool. 

Efficient use of fractionation equipment has paved 
the way for successful application of the synthetic 
processes which in the last 20 years have brought oil 
refining from individual batch-type physical operations 
to highly integrated chemical processing. These proc- 
esses require pure, or practically pure, hydrocarbons 
or narrow-boiling stocks as feed; or they depend on 
the precise fractionation of effluent process materials 
into highly purified products. 

Without fractionation these synthetic processes 
would have been impossible to reduce to practice. 


Rayleigh was first . . . Lord Rayleigh first outlined the 
basic theory of separation by distillation in his now- 
famous paper, “On the Distillation of Binary Mixtures,” 
published in November 1902 in the Philosophical 
Magazine and Journal of Science, in Great Britain. 
This work paved the way to a thorough understanding 
of fractionation vapor-liquid equilibrium phenomena, 
which in turn laid the groundwork for the current wide- 
spread use of commercial fractionation installations. 

First use of Rayleigh’s principles was in the chem- 
ical field, and it was not until the mid-1920’s that 
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EARLY SUPERFRACTIONATION UNIT of Magnolia Petroleum 
Co., Beaumont, Tex., went into operation in pre-World War 
i! era for handling the light-ends fractions from petroleum. 
It was valuable in making aviation gasoline. 


fractionation was utilized scientifically to any extent 
in the petroleum industry. 


Packed towers . . . However, it was some 10 years 
before that time when the first packed towers were 
used to give better separation. The first such towers 
were installed in the overhead lines of batch stills, with 
reflux being provided by cooling in the uninsulated 
column. Baffled columns preceded the packed towers 
by a few years. 

An early packed tower was installed on a rerun 
still in 1914. The uninsulated tower was placed on 
top of the still, and was packed with limestone rock, 
which was, in the words of an early operator, “as big 
as your fist.” Packing materials gradually evolved from 
anything that was handy to highly developed, scientific 
shapes such as raschig rings and burl saddles. 


Bubble towers . . . The first bubble towers came into 
usage in the early to mid-1920’s, and were first used 
without reflux. Troubles with separation and coking 
led to the belief by many operators of that period that 
the devices were no good. However, operators soon 
learned to use reflux to alleviate these problems, and 
the popularity of the bubble-tray column increased by 
leaps and bounds. By the mid-1930’s, columns having 
30 or more bubble trays had come into common use. 

An early use of “precise fractionation” (distillation 
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NEW ETHYLENE-PURIFICATION UNIT has recently been placed 
in service at Esso Standard Oil Co.’s refinery at Baton 
Rouge, La. A distillation process is used to recover high- 
purity ethylene from a mixture of refinery gases. 


of close-boiling materials where at least 30 bubble 
trays, or the equivalent, are employed) in petroleum 
refining was for the stabilization of natural and cracked 
gasolines. This became general in the early 1930's. 

Later developments in this field were in the direc- 
tion of eliminating isobutane and retaining normal 
butane which has a 60% lower vapor pressure. During 
this period, until just before World War II, there was 
a general tightening up of the volatility specifications 
for petroleum products, particularly with regard to end 
point. This trend was accompanied in the industry 
by improvement in crude-oil topping equipment. 


Postwar usage . . . Since World War II, improvements 
in fractionation equipment have largely been restricted 
to refinements in design and construction methods, and 
to a sharpening up of techniques for operation and 
control of these units. 

There are now in operation a number of fractiona- 
tion columns operating at subzero temperatures to 
make precise separations of methane, ethane, and 
propane. And there are some 20 to 30 columns which 
contain more than 100 trays. These super-superfrac- 
tionators are in use where a precise separation must 
be made between components which have boiling points 
very close together. 


The future . . . Fractionation in the petroleum industry 
has come of age. And, while continuing improvements 
in all phases of the art are expected, it seems unlikely 
that we can expect any major breakthrough in knowl- 
edge of fractionation phenomena. 


LIGHT-ENDS FRACTIONATION UNIT first went on stream at Humble Oil & Refining Co.’s Baytown, Tex., refinery in the sum- 
mer of 1936. The unit fractionates plant naphtha recovered from noncondensable gases, prepares feed stock for the 
alkylation plant, processes alkylation product to produce aviation-gasoline components, and fractionates natural gasoline. 
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BATTERY of shel! stills (now disman- 
tled) distilling crude oil to coke in 1917 
at the Houston refinery of Sinclair 
Refining Co. 


WORLD’S LARGEST fluid coker, with a 
daily capacity of 42,000 bbli., which is 
part of Tidewater Oil Co.’s new refin- 
ery at Avon, Calif. 


Bottom of the Barrel 


It has become a major refining asset 


Early refiners were confronted with the practical diffi- 
culty of what to do with the residual of their skimming- 
plant operations. After processing of kerosine, the 
principal product, and light gasoline and naphtha frac- 
tions, there was left in the stills 50% or more of the 
crude charge. 

The percentage of residuals was reduced as markets 
for new products were established. This permitted 
refiners to cut deeper into the crude to obtain the 
various grades of overhead distillates and gas oils. 
Furthermore, suitable residuals were treated to obtain 
steam-refined stocks and bright stocks as lubricants. 
Neutral oils at some plants were refined from what had 
previously been part of the heavier fractions of the 
crude oil. Various grades of waxes were byproducts of 
these lubricating-oil operations. 

While these newer operations were helpful in re- 
ducing the residual yields, refiners continued to seek 
methods of obtaining low-gravity products which were 
more attractive marketwise. There was progress in new 
burner design for the use of the oil as fuel and the 
cold test of paraffinic products was lowered in order 
to widen the winter uses. 

The advent of thermal cracking in 1910 helped to 
solve this cold-test problem by providing blending 
stocks of lower cold test along with other properties 
which had a bearing on viscosity. The use of viscosity 
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breaking, a form of cracking, using residuals as charg- 
ing stock also aided the use of fuel oils as fuels. The 
need for more gas oil as charging stocks for cracking 
operations also tended to reduce yields of residuals. 


Asphalt 


Before the turn of the nineteenth century, a few 
refiners were giving consideration to the use of part 
of their residuals in the production of asphaltic mate- 
rials. The new product had a background that went 
back more than 5,000 years. Asphaltic seepages were 
used to calk Noah’s Ark, the streets of Babylon were 
paved with an asphaltic material, and building blocks 
of that period were often mortared with the first type 
of asphaltic cement. 

Starting in the early nineteenth century, rock im- 
pregnated with asphalt was utilized in paving and con- 
struction. Starting before the Drake well, asphalt from 
the famed pitch lake of Trinidad was distributed on a 
limited basis throughout the world. A similar deposit 
was found in Venezuela. 

As chemists studied the properties of asphalt it was 
determined that most crude oils contained the necessary 
asphaltenes along with resin and oily materials in con- 
trollable amounts. Using suitable crudes refiners were 
able to improve the quality of existing grades of as- 
phalts and manufacture additional grades for new 
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markets have been established, as a product it is still 
of minor importance in refinery operations. 
Originally coke was the residuum distilled to dry- 

- % ness in batch-shell-still operation. The coke was re- 

if moved with picks by hand labor. It was used as a fuel 
at and was superior to coal in cleanliness and in other 
characteristics either in lump or pulverized form. The 
maximum yield of distilled liquid products was and 
is the principal objective in all these coking operations 
including the delayed and fluid operations which now 
account for most of coke output. 

Coke prices improved as metallurgical uses for 
specific grades of petroleum coke were established. 
Coke production in United States increased from 
405,300 short tons in 1916, to 1,378,200 tons in 1936, 
and 6,693,000 tons in 1957. In 1957 the production 
represented 0.9% of the crude charge to refineries. 

The foregoing explains why the production of 
residual fuel oil has decreased from over 50% in the 
early days of refining to 31.4% in 1930, 24.9% in 
1946, and 18.4% in 1957. 


. SOLVENT REFINING had become a factor in asphalt manu- 
—— : facture when this propane-deasphalting unit was installed 
! at the Salt Lake City refinery of Utah Oil Refining Co. 


ASPHALT had become an important product when this shell- . ee al 


still plant was built at Richmond, Calif., by Standard Oil Co. 
of California. 


markets. Costs were generally lower than when manu- 
factured with lake asphalts. 
The use of vacuum distillation and fractionation p 
greatly facilitated the recovery of asphalts suitable for 
several uses. For many years the manufacture of 
asphalts has been adapted to pipe stills with satisfac- 
tory results. 
The consumption of asphalt has increased rapidly Tat ; 
over the entire world over the past 40 years. In the 
United States the production increased from 716,500 
short tons in 1916 to 15,579,000 short tons in 1957 
when it represented 3.1% of the crude charge at do- . e. 
mestic refineries. 3 
As described in a current report “These are busy 
days for asphalt, yesterday’s stepchild of the petroleum 
industry. After centuries of neglect, she is threatening 
to become the glamor-puss of the engineering age.” 


Road Oils 


While of minor importance compared to asphalts, 
road oils are related products in method of manufacture §& 
and utilization. Originally the road oils were largely 
used for dust prevention. They now have applications 
on country highways to improve surfaces where asphalt : 
and other more costly materials are not justified. 
Specifications have been adopted covering the several 
uses and the products are available from the asphaltic 
and mixed-base crudes. Road-oil sales in United States 
increased from 3,281,000 bbl. in 1929 to 7,209,000 




















bbl. in 1957. 
Coke . 
Petroleum coke was a byproduct in early refining ~ 
operations. While coke’s position in processing has Ba 
greatly changed over a 100-year period and new © iy Fit = 
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EARLY PATENT DRAWINGS show the evolution of the first 
vacuum still. The first design, center, had spheres for 
cyclic condensing. From 1866 to 1867 Ewing and Everest 


progressed to the final design, lower left, believed to be 
the basis for the first commercial unit. They introduced “jets 
of steam into and through the mass of oil in the still.’ 


“Early Lube -Oil Experimenters 


Never Ran Out of Problems” 


But neither did they ever give up trying to solve them 


The lubricating qualities of petroleum were well known 
long before commercial oil production began 100 years 
ago. In fact, the need for lubricant predated Drake’s 
well, and contributed markedly to the early develop- 
ment of the petroleum industry. 

In his noted evaluation of petroleum in 1855, Silli- 
man of Yale recognized the makings of a revolution in 


lubrication. Heavy rock-oil fractions he found, did not 
turn rancid or acid in use, and showed a wonderful 
resistance to extreme cold. 

Silliman had underscored the shortcomings of the 
animal and vegetable oils then in use. Mineral oils 
were recognized as superior. As users of the heavy 
“Seneca oil” noted as early as 1806, this product 
skimmed from salt wells in Ohio and West Virginia 
“both lubricated parts and preserved them.” 


PARAFFIN WAX became a household item 
largely through the use of these horizontal 
frame and plate presses. Early solvent 
dewaxing and deoiling used torch oil and 
naphtha followed by bone black. One far- 
sighted individual hit upon fuller’s earth 
as a filtering medium in 1898 but it 
was nearly 10 years gaining industry 
acceptance. These early techniques in 
chilling, extraction, and pressing, coupled 
with the sweating ovens continued as 
mainstays of the lube business for 50 
years or more, before giving ground to 
more modern methods. 


THE OIL AND GAS JOURNAL 





BIRTHPLACE of the lube industry was this 
Rochester plant of Vacuum’s. Hiram Everest 
peddled his first residual oils as harness oil be- 
fore recognizing the potential in lubricants. Since 
all of his money went into the first vacuum 
still, there would have been no Vacuum Oil Co. 
had it failed to work. 


Interest in making lubes from the crude protduc- 
tion following Drake’s discovery was therefore keen. 
But the residuum left from atmospheric distillation 
contained too many light ends to fill the bill. 

The true birth of the petroleum lubricants industry 
stems from the efforts of Hiram B. Everest, of Roches- 
ter, N. Y. He became interested in a proposition posed 
by Matthew P. Ewing for recovering more kerosine 
from crude oil by vacuum distillation. Starting with 
an original patent issued in 1866, they progressed the 
following year to an improved design incorporating 
the use of steam. 

Of course, the increased kerosine yield did not 
materialize. But in the heavier vacuum residuum Ever- 
est saw commercial use as a harness dressing. With 
an order in hand for this harness oil, they proceeded 
to build the first commercial refining unit designed 
for other than kerosine production. 

In due time their Vacuum Oil Co. hit upon the 


lubricant end use for their heavy oil, and a new divi- 
sion of the industry was born. Fortunately, the Penn- 
sylvania Grade crude made superior natural lubricants, 
and Vacuum and other companies prospered in this 
new field. 

But the early lube-oil experimenters never ran out 
of problems. Wax was the next one. At first, the waxy 
oils were chilled with ice and mixtures of snow and 
salt. This chilled mixture of oil and partially crystallized 
wax was poured on to large squares of canvas which 
were then folded into an envelope and pressed like 
apple cider. A few years later, shallow pans and am- 
monia coils substituted for the snow and ice. 

A big step in dewaxing came with the invention of 
the horizontal frame and plate presses which first saw 
use in 1880. This practice held for over 60 years. It 
meant that for the first time, low-cold-test lubes could 
be made for a price which opened vast new markets. 
It also sparked the- first commercial production of wax. 

Crude slack wax from these filters was cut with 
light kerosine or “torch oil,” then chilled and re-pressed 
to yield a crude yellow scale wax. This intermediate was 
then mixed with naphtha, chilled, pressed, and filtered 
in bone char or bone black. The result was a refined 
white product. This new paraffin wax together with 
dewaxed lubes became big business. 

“Vintage” Oils 

One of the western Pennsylvania winters in the 
early 1890's gave refiners another string to their manu- 
facturing bow. One operator, whose name is lost to 
history, discovered that in running crude that had stood 
in storage all winter, a cylinder oil with a 30°-40° 
lower cold test resulted. The wax had separated from 
the crude, and settled to the bottom of the tank. 

This oil retained its clear, transluscent appearance 
at normal temperatures, and gained the name “bright 
stock.” 

Unfortunately, weather didn’t always cooperate 
properly. Some winters were so cold for so long that 
the oil became too viscous for the wax to settle out. 
January thaws sometimes set up convection currents 


LUBES began to share interest with kerosine by the late 1870's. Plants like the 
Olean Works of Eclipse Lubricating Oil Co., Ltd., sprang up to serve the new 
market. Based originally on steam cylinder oil, these refineries in the Pennsylvania 
Grade area established a tradition for quality that still exists today. 
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A MAJOR BREAKTHROUGH in lube manufacture came 
with the adoption of solvent extraction. In removing un- 
dersirable components, it greatly broadened the base of 
available feed stocks, to meet a growing demand. 
Furfural extraction, shown here, shared the picture with 
propane, MEK, Duo-Sol, and several other types. 


in the storage tanks and remixed the wax and crude. 

As a result, some of the years during that brief 
decade of mixed cooperation from nature became known 
as “vintage” years for low-cold-test oils. 

Starting in 1894, E. B. Gray, of Tide Water Oil Co., 
made every year a vintage year by cutting lube frac- 
tions with light naphtha before chilling, for better wax 
removal. 

Then came the sweater in 1905 which further de 
oiled wax to produce higher-melting-point product. 
These wax sweaters were common landmarks around 
some refineries until World War II. 

The first two decades of this century saw further 
improvements in the art of lubricating oil and wax 
manufacture. Operators became proficient in their man- 
ual control cutting, chilling, sweating, pressing, and 
filtering lubes for a burgeoning market. 

As cars appeared in growing numbers on the na- 
tion’s highways, the lube refiner’s heyday dawned. Tide 
Water researchers at Bayonne undertook one of the 
first engine-testing projects to learn just what oils were 
needed by these modern cars. They found that blends of 
bright stock and neutrals did the job very well, and 
evolved the first nation-wide marketing system of 
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graded oils. Introduction of bright stock brought in an 
important new source material. The heavy residual 
lube fractions enjoyed a brisk demand until the high 
severity of today’s engines finally ruled them out on 
the verdict of engine-deposit guilt. 

In 1920, refiners were freed of gravity in speeding 
their dewaxing operations. Through the cooperation of 
Max B. Miller and P. T. Sharples, the centrifugal sep- 
arator came out of the nation’s creameries to aid in 
removing wax from oil more efficiently. 


Solvent Refining 

The solvent-refining age dawned for lubricating oils 
in 1927. It appeared on two fronts. Refiners were 
looking for something more selective than naphthas or 
torch oil in removing wax. The first of many com- 
mercial applications of this new tack went on stream at 
Indian Refining Co.’s refinery at Lawrenceville, Ill. 
It used acetone and benzol. Others followed shortly, 
employing propane, trichlorethylene, and combinations 
of solvents. 

Meanwhile on another front, solvent extraction of 
the oil fraction itself was beginning to get attention. Up 
to this point, the excellent natural qualities of Penn- 
sylvania Grade crude oil almost completely over- 
shadowed any competition on lubricants from other 
production areas. 

As early as 1924, Associated Oil Co. in California 
was using Edeleanu’s sulfur dioxide process to solvent 
refine kerosine at Avon. Extended to the refining of 
transformer oils in 1926, this process was eventually 
used on lubricating oils, in 1927. 

Then followed a swift succession of solvent-extrac- 
tion processes designed to dewax oil, deoil wax, and 
remove asphalt, asphaltenes, resin color bodies, and 
unsaturates. They improved the viscosity index and 
oxidation resistance of oils, and reduced carbon and 
sludge-forming tendencies. 

Of the dozen or more licensed processes, the most 
prominent in use today include: methylethyl ketone in 
combination with benzene or toluene for dewaxing; 
propane deasphalting; propane dewaxing; furfural re- 
fining, and Duo-Sol extraction. 

These solvent refining processes created a revolu- 
tion in lube-oil manufacture. They produced oils which 
were better adapted to the rising severity of engine 
operation. Compression ratios were moving upward, 
bringing higher bearing pressures, higher temperatures, 
and greater engine speeds. 

The field was also opened to vast new sources of 
lube oils previously ruled out because of undesirable 
components which could now be removed commer- 
cially. This major technical development served to 
extend the lube business well beyond the historic realm 
of the Pennsylvania Grade crude area. Far from 
abdicating their position however, the Pennsylvania 
companies have remained in firm competitive position 
on product quality by adopting many of these processes 
themselves. 

Viscosity index became an important criterion of 
lube quality. In 1929 the first viscosity-index chart was 
introduced by Standard Oil Co. (N. J.). 

But solvent extraction had one drawback. Lubes 
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were becoming “overrefined” by removal by extrac- 
tion of some of the natural components which inhibited 
oxidation, imparted oiliness, and improved viscosity 
indexes. 


The Additive Age 


This called for corrective action, and brought about 
the present additive age. It is difficult to pinpoint the 
first lube additive, if the early blends of lard, castor 
oil, and rapeseed oil are to be discounted. Some his- 
torians credit Marland Oil Co. with the introduction 
of small concentrations of oleic acid in 1922. 

This additive was designed to improve oiliness. 
But its highly corrosive action on certain alloy bear- 
ings later introduced in automobile engines necessi- 
tated the substitution of chlorinated stearates. 

Additives came into their own with a surge in the 
early thirties. Mounting engine severities compounded 
the problems of developing oils which needed not only 
to lubricate but to cool, clean, and protect engine parts 
as well. There followed in rapid succession the pour- 
point depressants, viscosity-index improvers, antioxi- 
dants, corrosion inhibitors, antifoam agents, rust pre- 
ventives, metal deactivators, stringiness or tackiness 
agents, dyes and even antiseptics. 


MODERN LUBRICANT manufacturers still face many 
problems. Oils and greases must do more than merely 
lubricate modern industry. Light hydrogenation in units 
like this makes lubes and waxes more stable in today’s 
severe service. Additives have gained important status 
in oils and greases. 
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Hydrogen treating is coming into the picture more 
and more. Primarily used to desulfurize, saturate, and 
remove contaminants from fuel products and feed 
stocks, this workhorse process is now employed to im- 
prove stability, color, and odor of lubricating oils and 
waxes. 

Are all lubricating-oil problems solved today? Far 
from it. The industry is being criticized by at least one 
major car manufacturer for failing to meet the needs 
of today’s very-high-severity engines. Many nationally 
branded premium lubes do not measure up to the 
most severe “ms” rating they carry, according to this 
source. Further developments are needed in both proc- 
essing and additives. 

The jet aviation lube market has been lost to syn- 
thetics. It may one day return to the mineral-lube mar- 
ket. When and if the gas turbine makes its inroads 
in the passenger-car field, additional problems will 
arise for the petroleum industry. 

But the important adjunct of the petroleum indus- 
try represented by lubricant manufacturers is likely 
to remain important by virtue of its historical ability 
to develop ever-better oils for increasingly difficult 
jobs. 


PETROCHEMICALS are replacing conventional petroleum 
in some modern lubrication uses. Gas turbines used in 
aircraft need synthetic lubes to meet high load demands 
at temperatures ranging from —65° to over 450° F. Still 
better lubes will result from research on petrochemicals, 
radiation processing and blending. 


_ 





“After 100 years of 
outstanding technical progress, 


Refiners are 


Geared for 
- Tomorrow’ 


Needs 


In its 100th year of progress, refining technology is 
years ahead of commercial needs. Processes are now 
on the shelf awaiting future use when higher product 
quality and changing economics require their use. 

A composite of today’s “modern” refinery is geared 
to make a maximum yield of high-quality distillate 
product. Gasoline receives the most attention. The 
type of crude it charges no longer governs yield, qual- 
ity, or type of product. In many cases the heavy high- 
sulfur crudes are preferred because of their relatively 
lower cost. 


This refinery can make a 50% yield of gasoline 
showing a leaded pool quality of 100 research octane 
or better. It uses six catalytic processes which crack, 
reform, desulfurize, alkylate, polymerize, and isomerize 
petroleum fractions. Vacuum distillation, light-ends re- 


THIS 16-STORY butane fractionator points a slender finger 
to the future. More and more in years to come, refiners 
will separate pure petroleum hydrocarbons so that they 
can recombine them to mass produce petrochemicals for 
high-octane gasoline or other uses. 


covery and fractionation, solvent extraction, and some 
thermal conversion also play important parts. 

A deep cut is made into the bottom of the crude 
barrel, to recover as much catalytic cracking feed as 
possible from the topped crude. This is done with 
vacuum distillation or solvent decarbonizing. When 
using solvent methods, the content of catalyst-poisoning 
metals in the cat cracking feed stock is generally the 
factor governing the depth of the cut. 


Cat cracking up ... In the U. S., even the “average” 
refinery today uses catalytic cracking capacity ap- 
proaching 46% of crude capacity. But in the most 
modern plants, this level reaches 80% or higher. Such 
cat crackers handle a high ratio of recycle feed of 
heavy catalytic gas oil which is processed to extinction. 

This maximum catalytic conversion of heavy stocks 
to gasoline, heating oil, and diesel fuel is augmented 
by the thermal cracking of the residual fraction. Coking 
or visbreaking serves this purpose. 

Catalytic reformate is split by solvent extraction 
into low and high-octane cuts. The former is either 
recycled to the cat reformer, or thermally reformed to 
produce a maximum yield of high-octane blending 
stock. 

This high level of conversion produces large quan- 
tities of light hydrocarbons. These are concentrated 
in a central recovery and fractionation section to pro- 
vide feeds for three important processes. 


Alkylation . . . Today, premium-grade gasoline in the 
United States contains about 5% of light and heavy 
alkylate. But a modern refinery not making aviation 
gasoline can boost alkylate content to over 10% of 
its total gasoline pool. 

In order to alkylate all available butylenes and 
some other olefins, the modern refinery requires more 
isobutane than it normally produces. This is made up 
by purchase of outside stocks from field processing, or 
by isomerizing normal butane. 

Propylene is still polymerized to produce an ole- 
finic gasoline blend in the modern refinery. This prac- 
tice is not yet marginal, but higher-octane demand will 
relegate polymer gasoline to regular-grade motor fuel 
in many cases. 

Normal pentane is now being converted to higher- 
octane isopentane in a few modern refineries. This 
newest process type includes a superfractionation sec- 
tion permitting recycle of normal pentane to the cat- 
alytic isomerization reactor. 

Hydrogen treating is used to remove sulfur, nitro- 
gen, and metal contaminants from a wide variety of 
finished products and intermediate plant streams. This 
process is a must for the modern refinery handling 
sour crude. Hydrogen-treating capacity may exceed 
60% of crude capacity. 


Future Refineries 


What of the refinery of the future? These are 
changing times, and a valid look at the future refinery 
cannot go much further than 10 or 15 years. During 
this period, the importance of gasoline and octane 
ratings is expected to remain paramount. 

Much has been said of the advent of the gas tur- 
bine and free-piston engine to the automotive field. 
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refinery. Selective blends may reach 110 or higher. 

The refiner has available to him the means for 
making octanes of this quality. Whether he makes full 
use of them depends on what returns will accrue. 

Economics aside, the ultimate application of 
techniques known today could result in an operation 
roughly similar to that outlined in the accompanying 
flow chart of “The Refinery of Tomorrow.” 


But neither of these shows any threat of taking over 
the field from the conventional spark-ignited piston 
engine in the foreseeable future. 


How High Octanes? 


If this be the case, then how go 
compression ratios and gasoline octanes? Opinions 
differ. Some automotive engineers point out that 
thermal efficiency of today’s engine keeps rising until 
17:1 is reached. Doubt exists that it will ever prove 


far will we in 


Isoparaffins needed . . . The need for clean-burning, 


economic even to approach that level. 

Moreover, as severity rises, octanes alone will not 
suffice. Fuel composition and additives are going to 
play more important roles. Regardless, leaded pool 
octanes are likely to reach 105 research in tomorrow’s 
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branched-chain paraffins is going to increase. These 
are the materials which give good road octane ratings. 
Alkylate and isomerate will be stressed at the expense 
of olefins, particularly the heavier unsaturates. The 
highly aromatic catalytic reformates will continue to 
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carry a heavy load in making research octanes, with- 
in limits. 

Heavy catalytic gasoline will be the first gasoline 
component to need further upgrading. This will be 
done by hydrogen treating followed by catalytic re- 
forming. Polymer gasoline will gradually Jose its po- 
sition, with the strong possibility that propylene and 
even ethylene will go into alkylate manufacture in 
growing quantities. 

The need for further treating of catalytic gasoline 
may cause refiners to take another look at thermal 
cracking. Catalytic cracking will remain an important 
process. But if the refiner needs to hydrotreat and re- 
form the heavy fractions, he may find that he can just 
as economically process heavy thermal gasoline. This 
may bring coking and visbreaking more strongly into 
the processing picture in the future, as supplements but 
not substitutes to catalytic cracking. 


Increased conversion . . . Increasing levels of conver- 
sion in refining processes will boost the production 
of all light hydrocarbons. They will be recovered and 
segregated in superfractionation sections, for conver- 
sion to the desirable branched-chain paraffins. Isom- 
erization of pentanes, hexanes, and even heptanes is 
expected to become routine in tomorrow’s refinery. 

Light catalytic reformate is being split out today, 
for blending to regular-grade gasoline. As octane levels 
rise, further processing of this fraction may be neces- 
sary. Benzene and other light aromatics may be with- 
drawn in greater quantities to meet growing petrochem- 
ical requirements. Other light reformate fractions com- 
prising paraffins will be charged to the superfractiona- 
tion center for isomerate production. 

A likely process for future use in refineries is the 
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severe hydrogenation of heavy residual stocks. Proc- 
esses are already developed to convert these heavy frac- 
tions to distillates at better than 100% yields. 

But their use is not yet justified. Their high hydro- 
gen requirements will mean synthesis of this element 
from some hydrocarbon source in the refinery. Eco- 
nomics will favor their use when the differential be- 
tween distillate and residual product prices makes them 
a profitable addition to the refining picture. The rising 
reserves of crude oil available to the free world tend 
to defer that day. 


Instrumentation . . . Much further progress is expected 
in the instrumentation and control of future refining 
processes. New advances in stream analysis will go far 
in automating individual units. Already on the way 
are systems which will translate continuous analysis 
of feed and product streams into control to maintain 
a higher level of plant efficiency. This factor coupled 
with product uniformity is presently the payoff. A 
reduction in operating labor is not yet expected. 

Whether the refinery of the future will run with a 
skeleton force of troubleshooters remains to be seen. 
Additional instrumentation poses a need for heavier 
costs in instrument maintenance. The optimum bal- 
ance is expected to result in something short of a 
refinery which will run itself. The principal advan- 
tage will result from elimination of the human factor, 
in keeping units geared to continuous maximum effi- 
ciency through automatic controls. 

Still another benefit from automation will result 
in the programing of unit turnarounds. Now under 
way are plans for bringing process units down, and 
returning them to operation, by electronic control. 
More sensitive controls are also on the way to antici- 
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pate process upsets and to compensate or correct their 
causes before they go beyond control. Temperature 
excursions, for example, could be prevented by al- 
most instantaneous correction or shutdown of a unit 
before extensive damage resulted. 

Electronic computers will play a major role in 
future refineries. These devices are already used to 
simulate the performance of units and groups of units. 
They give rapid results on what to expect of a unit 
charging a particular type of feed under specified op- 
erating conditions. 


Optimization . . . The next step is optimization. Given 
a wide range of data on possible feed stocks and op- 
erating conditions, a computer can determine which 
combination of feed and operating conditions will re- 


turn the highest net profit. This stage of computer 
control is being applied to individual units. In time 
it will go further to determine how several units should 
operate in combination to yield best net results. 

The cost of moving crude and products, the loca- 
tion of refineries, and the size and distribution of the 
markets they serve, are believed to be the future diet of 
computers. Given enough computer capacity and the 
better know-how in programing these complicated prob- 
lems, automatic judgment may take over the major de- 
cisions in manufacturing and marketing combined. 

What lies beyond the octane-producing refinery? 
Only conjecture at present. If the gas turbine moves 
into the field, it will need not the “cheap heavy oil” so 
often referred to in selling the idea. A clean-burning 
oil, probably of tailor-made specifications, will more 
likely be in order. 

Far beyond this period of competition among heat 
engines lies the possibility of a major breakthrough 
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in converting chemical energy to mechanical or elec- 
trical power. The conventional devices in use today; 
the gasoline engine, the diesel, the gas turbine and 
free piston, are wasteful at best. 

When our reserves of fossil fuels decline in rela- 
tion to the rising need for mobile energy, new em- 
phasis will be placed on economy. Our present knowl- 
edge of the potential represented by thermoelectric and 
electrochemical processes indicates that they may one 
day come into play. 


Fuel cell . . . The fuel cell is an example. It is an ac- 
complished fact today, although it is far from competi- 
tive. A small fuel cell has been developed to power a 
mobile radar set for the military. The cell combines 
hydrogen and oxygen in a “cold combustion” to pro- 
duce electrical energy directly. In theory, this means 
a 100% efficiency in contrast to a top of about 25% 
of total chemical energy converted to power in today’s 
heat engines. 

This ultimate use of our fossil fuels is believed 
to be a long way down the future. So long as petro- 
leum, natural gas, coal, shale-oil, and tar-sand reserves 
remain plentiful, they will lend themselves to the man- 
ufacture of liquid fuels for use in heat engines. The 
oil industry with its know-how will remain in the front 
rank of such fuel manufacture. 

Nuclear radiation offers promise of use in refining 
of the future. But just how it may apply is not yet 
clear. A strong research effort is now directed toward 
learning the basic effects of radiation on petroleum 
fractions. This work, plus the expected advances in 
nuclear design to permit direct radiation of petroleum 
in an atomic pile, will combine to bring this new di- 
mension in processing into commercial realization. 
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They quickly became the "long-profit” items. 
Quality improvement has been nonstop. 


The first few years after the Drake discovery well were 
devoted to the development of mechanical devices, 
principally varying designs in lamps, which could use 
the products available in a skimming-plant operation 
from a barrel of crude oil. The primary objective for 
several years was to enlarge the kerosine markets, the 
principal product of crude oil. To increase yields of 
kerosine, refiners used more and more of naphtha 
cuts from the crude oil. 

The percentage yield of gasoline showed little 
change over the first 50 years of the oil industry’s his- 
tory. Kerosine yields decreased slowly due largely 
to improved specifications which assured better per- 
formance in varying uses. The reduction in kerosine 
yields and changes in specifications were also partially 
a reflection of the fact that the newer crudes that were 
found in the Middle West did not give as large a yield 
of products coming within the distillation range of 
kerosine. The heavier distilled fractions, ranging in 
gravity from 24° to 38° API, later became known as 
distillates and gas oils. Prices were low compared to 
kerosine, and burners were designed for their use as an 
economical fuel. Gas oil also became a major fuel in 
the manufacture of artificial gas. 

Through the years many additional markets were 
developed for the fractions extending from kerosine 
to residual fuel. These products include diesel fuel, 





THE LATE THOMAS MIDGLEY, JR., is seen making a test at 
his Dayton es pa which determined that tetraethy! lead 
was a practical antiknock agent when added to gasolines. 
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furnace oil, range oil, spray oil, insecticides, absorption 
oil, and a long list of specialty products. 

These products brought changes in specifications 
involving innovations in distillation, fractionation, 
chemical treating, and the use of additives. To assure 
proper performance, laboratory tests were perfected 
involving carbon residue, ignition quality, viscosity, 
fluidity, atomization, and volatility. As the products 
were developed markets for old and new uses rapidly 
expanded. 

Fuel-oil markets were slowly widened. Burners 
were designed to use the fuel oil for industrial plants. 
These same burners were installed under shell stills, 
and the oil replaced coal as fuel. With the advent of 
cracking, viscosity breaking, and other related opera- 
tions specifications for fuel oil were controllable, and 
operators were able to establish new markets and ex- 
pand those they already had. 


Distillation Range 

The advent of the internal-combustion engine in 
motor-vehicle transportation starting in the early part 
of this century brought changes in the yields and speci- 
fications of the principal products. Outstanding in this 
regard was gasoline obtained as a straightrun product 
in the simple distillation of crude oil 

The first efforts were to use the gasoline condensed 
from the crude-distillation operation with little or no 
knowledge of its basic characteristics. Many operat- 
ing difficulties resulted from this use of gasoline in the 
early motor vehicles. It was established that ease in 
starting; acceleration; minimum crank dilution; free- 
dom from water, gum and sulfur; and the absence of 
vapor lock were necessary. 

Fortunately these requirements paralleled substan- 
tial improvement in fractionating methods, including 
bubble towers, which permitted refiners to make a 
separation of their products from a barrel of crude 
which was not possible during the first 50 years of 
the industry’s domestic history. 

It was not until the start of World War I that the 
federal and state governments became interested in 
the standardization of specifications which became a 
must for military uses. The specifications were adopt- 
ed for U. S. purchases of gasoline including compara- 
tively small quantities of aviation grades. The U. S. 
motor specifications were generally adopted as mini- 
mum standards for domestic gasolines and made ef- 
fective through inspection regulations in many states. 

The accompanying chart illustrates what has taken 
place in a period of nearly 40 years in gasoline speci- 
fications as regards distillation ranges. The advent of 
cracking with a larger output of light hydrocarbons and 
the greatly enlarged production of natural gasoline for 
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EASE IN ENGINE STARTING, quick acceleration, and opti- 
mum operation of motor vehicles were secu by lower- 
ing and smoothing out the distillation range of motor fuels. 


blending have had a bearing on these changes. Devel- 
opments have brought the lowering of the initial boiling 
and the 10% points in all motor fuels. This has as- 
sured ease of starting and also acceleration. The lower 
end points were a factor in minimizing crankcase dilu- 
tion and carbon formation in cars. 


Antiknock Development 

Starting in 1916, engine manufacturers were con- 
fronted with the phenomenon of engine “knocking” 
by motor fuels. It was a development of the greater 
horsepower of the engines. It was then that Charles 
F. Kettering started research work at the Dayton Re- 
search Laboratories Co., of which he was the prin- 
cipal owner. The late Thomas Midgley, Jr., was placed 
in charge of the work. The laboratory soon determined 
that the knock was due to the properties of the gaso- 
line and not a reflection of mechanical difficulties 
in use. 

In largely trial-and-error experiments several chem- 
icals were found which would reduce or eliminate 
the knocking in gasoline performance but all were 
undesirable for one or more reasons, including cost. 
Dr. Robert E. Wilson, then director of the Research 
Laboratory of Applied Chemistry of Massachusetts 
Institute of Technology, is given credit for calling at- 
tention to the possibilities of using the periodic table 
of elements in connection with the investigation of 
various compounds. Dr. Wilson later became an offi- 
cial of Standard Oil Co. (Ind.) and recently retired as 
chairman of the board. 

This work led to the discovery of tetraethyl lead 
as an antiknock agent. After a year’s experimentation 
ethylene dibromide and ethylene dichloride were added 
to the tetraethyl lead and a satisfactory antiknock 
agent was perfected. Experimentation revealed that the 
additive would permit the use of more powerful en- 
gines in both automobiles and airplanes with higher 
compression ratios. 

Later, Ethyl Gasoline Corp. (now Ethyl Corp.) 
was formed and was jointly owned by General Motors 
Corp. and Standard Oil Co. (N. J.). Previously Gen- 
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eral Motors Research Corp., headed by Kettering, had 
taken over the Dayton laboratory and greatly enlarged 
its activities. The introduction of the use of tetraethyl 
lead started in 1923 and became known as “Ethyl” 
gasoline. 

The late Dr. Graham Edgar, who became director 
of research of Ethyl Gasoline Corp., is credited with 
perfecting, in 1930, the octane scale for determining 
the antiknock performance of motor fuels. The ratings 
are measured in numbers which are equivalent to 
blends of isooctane and heptane. The isooctane has 
an exceptionally high antiknock rating and heptane a 
very poor rating. A gasoline given an octane rating 
of 90 is equivalent in dntiknock rating to a motor 
fuel consisting of a blend of 90% isooctane and 10% 
heptane. 

The development of the use of ethyl fluid was 
paralleled by changes in gasoline properties at refin- 
eries due to the expansion of thermal cracking and 
polymerization, and later by catalytic operations. It 
was determined that the increased olefin and aromatic 
content of the gasoline due to cracking also gave the 
finished motor fuel certain antiknock properties which 
tended to reduce the amount of tetraethyl fluid that 
had to be added to the motor fuel to give satisfactory 
performance. 

The two developments account for the large in- 
crease in the horsepower of all types of automotive, 
aviation, and other combustion engines over the past 
35 ycars. This was reflected in the steady increase in 
octane ratings of gasoline and the compression ratios 
of engines. This greater horsepower widened the use 
of motor, marine, and air transportation of all kinds 
and accounts for the dominant position held by the 
automotive and petroleum industries in the economy 
of the United States and that of many other countries. 
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Petrochemicals , 


-.. amazing offshoot 
of the petroleum industry which 
has become an industrial giant 
in less than 40 years. 


The segment of the chemical industry which is based on 
petroleum and natural-gas raw materials has had a 
rapid, sudden, nearly explosive growth. 

In 1920—two companies and a production of 75 
tons per year. 

Today—about 200 companies and production ap- 
proaching 20,000,000 tons per year. 


1. THE FIRST PETROCHEMICALS 

Early petrochemicals were concerned with direct re- 
covery of byproducts from refinery processing such as 
cresylic and naphthenic acids. Later the cracking 
processes were developed with other valuable byproduct 
materials in the gas products of cracking that formed 
the raw-material base for a petrochemical industry. 


Cracking Was the Key 


The introduction of oil cracking in 1912 and its 
importance to gasoline manufacture is dealt with else- 
where. But this event also resulted (later) in getting the 
petrochemical industry off to a start by making avail- 
able an ample supply of raw materials. This develop- 
ment was helped by a period of low-crude-oil prices and 
introduction of vapor-phase cracking processes giving 
relatively large yields of byproduct gas rich in olefins. 
Along with this came low-cost electrolytic chlorine to 
spur manufacture of chlorinated intermediates and their 
derivatives 


Petrochemical Pioneers 


Union Carbide Chemicals Co. and Standard Oil Co 
of New Jersey were the petrochemical pioneers. Carbide 
is really the founder of the industry since it pioneered 
the manufacture of ethylene and its conversion into a 
whole line of useful intermediates and end products. 
Standard of New Jersey pioneered in manufacture of 
isopropyl alcohol using propylene from cracking still 
gases. Today IPA is still the major product derived from 
propylene. 


Jersey Standard... Acetone and other solvents 
were in heavy demand during World War I. In 1918 
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Carleton Ellis and associates formed a company called 
Melco and developed a process to make IPA from 
petroleum cracked gases. It is said that some of this 
alcohol sold for $6 a gallon (today’s price of 95% 
IPA in tank-car quantity is under 40 cents per gallon). 
Ellis and coworkers developed ways of converting 
olefins from cracked products to alcohols. From the 
alcohols certain esters could be made that were useful 
in coatings. Also, by catalytic oxidation or de- 
hydrogenation, the alcohols could be converted into 
ketones. Stabilizer gas, largely free of butenes, and 
containing about 16% propylene, was also used to 
make IPA. 

In 1920 Jersey Standard bought the Melco plant. 
The operation was developed by Standard to make a 
number of alcohols and derivatives starting with the 
byproduct still gases produced by a pressure cracking 
operation. 


THE SOUTH CHARLESTON WORKS of Union Carbide as the 
plant looked in 1930. Note the few island installations 
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ORIGINAL PETROCHEMICAL PLANT of 





Union Carbide Chemical Co., Clendennin, W. Va., circa 1925. 


Carbide—No. 1 Petrochemical Company 

Carbide & Carbon Chemicals Corp. was chartered 
in 1920 and immediately began to set the basis for its 
wide and deep entry into aliphatic chemicals by spon- 
soring a program at Mellon Institute under Dr. G. O. 
Curme. This resulted in a large oil-cracking installation 
at South Charleston, W. Va. 

In this case the shoe was fitted on the other foot— 
prime purpose of this installation was to make chemi- 
cals. Gasoline was one of the byproducts, and Carbide 
sold it to petroleum refiners. 


A “wide place in the trail” . .. The best account (not to 
be found in any book) of how Carbide got started into 
the petrochemical business has been given by Dr. J. G. 
Davidson, Carbide vice president. Dr. Davidson came 
in to work under Dr. Curme and associates when they 
came to Clendennin (at that time “a wide place in the 


trail”) not far from South Charleston. In his work, 
started in 1914, on utilization of ethylene, Dr. Curme 
had prepared the ethylene by pyrolysis of ethane from 
natural gas. The idea now was to set up a pilot plant 
at Clendennin aiming at eventual commercial produc- 
tion of ethylene. 


The tools . . . Carbide separated ethane from natural 
gas by low-temperature liquefaction and distillation 
using the Linde process. Propane was extracted in the 
same way as a pure compound. The ethane and propane 
were then cracked separately to make ethylene and 
propylene in commercial quantities at reasonable cost. 
Carbide now had, in Dr. Davidson’s words, “the tools 
with which to begin building a new industry.” 


The marketing jungle . . . In some ways it was 
easier in the old days— at least for the chemist. Every 
time the researcher turned around he could uncover a 
new chemical. But finding uses for it, building a market, 
was another matter. This was true of ethylene glycol 
before it got the lion’s share of the antifreeze market, 
of the vinyl plastics, and a host of other products 
each of which required some more or less informed 
market research in those days, time and patience before 
they could start making money for the company. 

Eventually Carbide developed ethylene glycol for 
antifreeze and found uses for many other ethylene 
derivatives. 


Polyvinyl chloride . . . Still later Carbide got into 
the manufacture of vinyl chloride which it could make 
from ethylene dichloride or from acetylene and hydro- 
chloric acid. Development of polyvinyl chloride and 
the various vinyl chloride copolymers started when 
Carbide began looking for a tung-oil substitute to be 
used in varnishes. 
Among other things, vinyls were used for making 
men’s belts. Finally, after many difficulties in getting 
started, came a host of applications for vinyls: rain- 
coats, records, sheeting, wire and cable coatings, inflat- 


SOUTH CHARLESTON PLANT TODAY occupies all of Blaine’s Island in 
the Kanawha River, plus large tracts of land on both banks of the river. 
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DOW’S ETHYL BENZENE plant at Midland, Mich., was first 
commercial unit to make this material. Dow also pioneered 
in making ethylene from reduced crude, and in making 
ethyl chloride, ethylene dichloride, and glycol. 


able toys, and inevitably, in Dr. Davidson’s words, 
“competition reared its ugly head.” Today there are 
over a dozen companies in the manufacture of some 
form of vinyl resins. 


2. BUILDING FOR GROWTH 

In the decade before World War II other companies 
began to get into petrochemicals. Even before this 
there were a number of other enterprises—such as 
Cities Service Oil Co.’s hydrocarbons oxidation plant at 
Tallant, Okla., which was a forerunner of the larger- 
scale oxidation facilities that Celanese Chemical Corp. 
began operating in 1948. Also there was the pentane 
chlorination process operated by Sharples Solvents 
Corp. at Wyandotte, Mich. 

Dow Chemical Co. 

Another very large chemical company, active in 
petrochemicals, is Dow Chemical Co. Dow produced 
ethylene from a kerosine fraction in 1929 and used it 
for production of ethylene dichloride. Dow made 
ethylene from reduced crude (the bottom 44% of 
Michigan crude) in 1936 and used it to make ethyl 
chloride, ethylene glycol, ethylene dichloride, and 
ethyl benzene. The ethyl benzene was used to make 


styrene—a material important in the manufacture of 


synthetic rubber and plastics. Also Dow got into the 
tetraethyl lead business. Just before World War II 
ethyl chloride came into large demand as greater 
quantities of TEL were required. 


Groundwork Laid 


In the pre-World War II period the groundwork 
was laid for many developments that were to blossom 
during and after the war. 

Some companies looked into the possibilities of 
making the aromatics from petroleum by cracking. Such 
cracking operations also produced the simple olefins 
at the same time. 

Other company chemists were looking into the 
butylenes and developing isobutylene polymers. In con- 
nection with some of this work a compound known 
as butadiene was isolated from vapor-phase cracked 





BUTYL RUBBER was produced in this semicommercial pilot 
plant at the Bayway refinery of Standard Oil Co. of New 
Jersey. 


WORLD'S LARGEST butadiene facilities are operated by Neches Butane Products 
Co. at Port Neches, Tex. This World War II plant has steadily been expanded. 





gases. This diolefin, already known to chemists for 
many years, is a highly reactive compound and it was 
of interest to the petroleum chemists. 


3. PETROCHEMICALS IN WORLD WAR II 
World War II altered radically the rate-of-growth 
curve of the petrochemicals. Synthetic rubber—en- 
tailing the large-scale manufacture of petroleum-derived 
butadiene and styrene—aromatics from petroleum, 
ammonia from natural gas, and other developments 
were spurred along by war. After World War II, Dow 
Chemical Co. developed the Udex process for aromatics 
extraction, now licensed by Universal Oil Products Co. 


Synthetic Rubber 


Before the war, industry was dependent on natural 
rubber, the supply of which (and consequently the price) 
varied widely from year to year. A synthetic-rubber in- 
dustry was developed during World War II. Some 
85% of rubber production during the war was general- 
purpose rubber known as buna-S or GR-S (now SBR) 
rubber. It is a copolymer of styrene and butadiene. The 
large-volume ingredient is butadiene (about 75% of the 
general-purpose rubber). 


ETHYLENE PLANT NO. 
2, Gulf Oil Corp., 
Port Arthur, Tex., is 
one of the largest 
and most modern 
units of this type in 
the world. 


GLY CERIN-MANU- 
FACTURING unit at 
Shell Chemical 
Corp.'s Houston plant 
now produces one- 
third of the nation’s 
supply of glycerin. 


Butadiene . . . Petroleum-derived butadiene was made 
by dehydrogenation of butylenes, dehydrogenation of 
butane, and naphtha cracking, as well as byproduct 
ethylene manufacture. Of these, dehydrogenation of 
butylenes was the most important. Standard Oil of 
New Jersey chemists and engineers developed this 
process. Later Shell developed an improved catalyst. 
The first plant of this type was completed at the 
Baton Rouge refinery in 1943. The process was suc- 
cessful on a large scale and accounted for about 60% 
of all the butadiene made from petroleum during World 
War II. In 1945 GR-S production had risen to a level 
requiring more than 500,000 tons of butadiene. 


4. PETROCHEMICALS POSTWAR. 

The big thrust given to petrochemical growth by 
World War II propelled the industry along a remark- 
ably steep sustained growth path in the postwar years. 
There have been short periods when capital expendi- 
tures were cut back and personnel were instructed to 
count every paper clip they used. But the over-all 
growth has been impressive—from less than 8 billion 
pounds in 1945 to an estimated 38 billion pounds 
today. 
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In this period more oil companies expanded into 
petrochemicals. Also the reverse took place—some 
chemical companies got deeper into the oil business. 
Recently Monsanto Chemical Co. has merged with Lion 
Oil Co., for example, while Dow took over Bay Re- 
fining Corp. Some of the larger oil companies that came 
into petrochemicals were Shell Oil Co., Standard Oil 
Co. of California, and Phillips Petroleum Co. But even 
the small company has a place, as witness Cosden 
Petroleum Corp. 


Gulf Coast ... Perhaps the outstanding single develop- 
ment was a geographic one—the postwar buildup of 
petrochemical facilities along the Gulf Coast. Starting 
in the wartime boom, the industry naturally located 
itself near Houston, down along the Ship Channel, 
next to the refineries already located there and not far 
from other refineries along the gulf. After the war, 
Carbide and Monsanto located at Texas City. Dow 
started building on the alluvial plain at the mouth 
of the Brazos River. The Dow Plant A at Freeport and 
the Plant B at Velasco are managed as one unit. Next- 
door oil fields provide natural gas. 


Shell Chemical Corp. 

Among the companies represented along the 
Houston Ship Channel is Shell Chemical Corp. with 
a plant at Deer Park adjoining the Shell Oil Co. re- 
finery. 
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Natural-gas to ammonia . . . Shell was the first to manu- 
facture ammonia from natural gas and to develop the 
techniques of “nitrogation” and “nitrojection” whereby 
ammonia is put directly into irrigation waters or into 
the soil. Shell Chemical Corp. was chartered in 1929. 
In 1930 a site was picked near Pittsburg, Calif., and 
named Shell Point for a natural-gas-to-ammonia plant. 
The gas reform section of the plant, making hydrogen 
from natural gas, was functioning by August 1931. 


Synthetic glycerin . . . Shell Development Co.’s Emery- 
ville, Calif., laboratories went to work at developing 
chemicals from refinery “waste” gases. In working out 
methods to make alcohols, ketones, from the 
unsaturated hydrocarbons, particularly from propylene, 
the groundwork was laid for today’s operations of 
Shell Chemical. One of the most interesting develop- 
ments was synthetic glycerin which went into commer- 
cial production at the Houston (Deer Park) plant in 
1948. 


etc., 


Du Pont Petrochemicals 

In 1946 E. I. du Pont de Nemours & Co. began 
operations of its Sabine River Works at Orange, Tex. 
The plant was originally designed for production of 
nylon intermediates. It was the first of the postwar 
chemical plants to locate at Orange. It began opera- 
tions with about 375 employes and a payroll of about 
$1,500,000. Today this is a huge chemical works with 
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nearly 2,000 employes and covering a plant site of 
some 1,000 acres. 

This large installation uses propane and natural 
gas to make ethylene which is then made into poly- 
ethylene at this site. Methanol is also made at the 
Sabine River Works. Ammonia, benzene, cyclohexane, 
and adiponitrile go to make nylon intermediates. 
Du Pont also has petrochemical plants at Victoria and 
La Porte, Tex., and at Memphis, Tenn., and Antioch, 
Calif. 


Selling the Government Plants 


In the postwar period, the private companies 
continued to operate the butadiene and synthetic-rubber 
plants for the Government. But the incentive to im- 
prove processes was not very large. In 1955 the Govern- 
ment sold the plants. Various types of partnerships were 
formed to buy individual installations. Gas-transmission 
and carbon-black companies got into the act as well as 
the oil, chemical, and rubber companies. 

A big round of expansion was initiated which has 
brought butadiene capacity to over 1,000,000 tons per 
year. This brought about a shift to butane as the raw 
material for making butadiene. From Odessa in West 
Texas to Orange along the gulf butane dehydrogenation 
units went into operation. This was by the Houdry 
process which had come into the picture late in World 
War II and had since then been marking time until the 
sale of the plants sparked the need for new butadiene 
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facilities. There was a corresponding expansion of the 
synthetic-rubber plants using the butadiene. 

Today roughly half of the U. S. rubber production 
is synthetic. In case of another emergency, the U. S. 
rubber requirements could be met completely by 
synthetic rubber. 


The Petrochemical Future 


The chemical industry is characterized not only by 
competition among end products but also by strong 
competition among raw materials. We have seen natural 
gas come in as a prime raw material for chemicals. 
Now natural gas is pricing itself out of the market and 
in favored localities the trend is to propane or even 
butane as raw materials for olefin manufacture. Com- 
panies such as Carbide or Dow are turning back again 
to cracking of heavier petroleum fractions to make 
ethylene. 

Estimates are that the petrochemical industry will 
continue to grow at a faster rate than expansion of 
refined products capacity. The percentage gain may be 
twice as big for petrochemicals as for refined products 
over the period to 1965. It is predicted that by 1965 
petrochemical production will be 85 billion pounds per 
year and that the petrochemical part of the chemical 
industry will account for 40 to 50% of total chemicals 
production and perhaps as much as 70% of total 
chemicals dollar value. 
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On a World-Wide Front 


Refinery capacity started to expand on a global basis 
within a year after the Drake well discovery. But the 
early growth was largely confined to areas contiguous 
to crude-oil supplies. In recent years as governments 
found they could not expand their economies except 
with the energy supplied by petroleum products, re- 
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TOTAL 


WEST INDIES 
Cube 
Dutch W. Indies 
Puerto Rico 
Trinidad 

TOTAL 


SOUTH AMERICA 
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Bolivia 

Brazil 


REFINING CAPACITY 


1925 
61,900 
461,400 


1958 
795,000 
444,000 


2,511,800 9,570,000 
3,035,100 10,809,000 
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72,300 
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947,500 


12,300 
80,300 


REFINING CAPACITY 
1925 1958 
19,000 197,300 

11,700 
113.800 


finery capacity has spread to 61 countries. 


Sixteen 


countries in the Western Hemisphere now have re- 
fineries with total capacity 311% greater than it was 
in 1925. There are 45 countries in the Eastern Hemi- 
sphere with a total refinery capacity of 1,300% greater 
than it was a third of a century ago. 
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China 
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REFINING CAPACITY 
1925 
3,500 
27,500 


69,600 


85,000 
30,000 
24,000 

600 


Chile 
Colombia 


20,000 
70,700 


Borneo and Indo 

Formosa 

India 

Pakistan 

Japan 

Philippines 
TOTAL 





Israel 
Kuwait 
Lebanon 
Qatar 
Saudi Arabia ~ 189,000 
Turkey — 6,900 
TOTAL 60,000 1,260,600 
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Do you know All the facts on All these USG 
instruments for the petroleum industry ? 


PROCESS GAUGES: The SUPERGAUGE 
line for pressure or vacuum. Rugged 
and accurate—equal or exceed ASA 
Grade AA specifications. Iron, alumi- 
num, or phenolic cases; easy to recali- 
brate; stainless steel or stainless steel- 
and-nylon movements; specially suited 
for corrosive conditions. Ranges to 
20,000 psi. Write for Catalog 1819. 


SOLID FRONT GAUGES: The SoLFRUNT 
line which parallels the SUPERGAUGE 
line in essential specifications but has 
the solid front safety feature. Standard 
SoOLFRUNT gauges are cast aluminum 
with integrally cast solid front wall and 
safety blowout back seal. Write for 
Catalog 1819. 


GENERAL “UTILITY” GAUGES: The 
USG A-Line for numerous applications 
requiring a rugged, lower cost gauge 
for air, gas, steam, oil, refrigeration, 
hydraulic or ammonia systems. Equal 
or exceed ASA Grade A specifications. 
Industrial gauges with alarms and 
pressure switches also available. Write 
for Catalog 305. 





TEST GAUGES: Equal or exceed ASA 
grade AA requirements, with guar 
anteed accuracies within % of 1°; of 
indicated reading in 12 and 16-inch 
laboratory models; 44 of 1% of scale 
on 44, 6, and 84-inch types for test 
stands etc. Also available in 3-inch 
portable design for field testing. Write 
for Catalog 400 


DIAL THERMOMETERS: The Super- 
THERM line with both remote and direct 
reading types of filled-system ther- 
mometers. For temperatures from —350 
to +1000 F. Mercury, vapor, gas, or 
organic liquid fills. Phenolic or alumi- 
num cases that match SUPERGAUGE 


line in appearance. Large selection of 


bulbs, capillaries, and connections 
Write for Catalog 205 


PNEUMATIC CONTROLLERS: The com- 
pact, low cost USG “PILOT” that in- 
dicates and controls temperature or 
pressure. Mounts on wall, panel, or con- 
trol valve. Available with wide band 
proportional control and automatic 
reset or rate action. Options: 4-position 
by-pass; index setting with mechanical 
limit stops. Write for Catalog 510. 








PNEUMATIC TRANSMITTERS: The USG 
line of indicating transmitters for tem 
perature, pressure or other variables 
Case matches Pilot line, measuring 
8% inches square. Output signal: 3 to 
15 psi standard; others available. Sensi- 
tivity: within 0.1°; of scale with high 
accuracy and repeatability. Has 3% 
inch indicating dial (6%4-inch scale 
length). Write for Catalog 510 


Call your nearest USG Distribu- 
tor. Let him bring you up-te- 
dete on the latest process 
instrument developments from 
U.S. Gauge. 





fp 


PNEUMATIC RECEIVERS: USG offers a 
complete line of indicating receivers 
Diaphragm actuated gauges, 414 to 


16 inches, have accuracy of 0.25) of 


scale, in single or duplex pointer styles 
Rugged Bourdon tube types also avail- 
able. Receivers reading at ‘12 o’clock”’ 
also offered, so that normal indications 
of adjacent gauges can be easily com- 
pared. Write for Catalog 510 





RECORDERS AND RECORDER CON- 
TROLLERS: The USG line of thermom- 
eter and pressure recorders with 6, 9, 
or 12-inch circular charts. All four fills 
for temperatures from —350 to 
+1000 F. Pressures to 25,000 psi. Port- 
able recorders also. Pneumatic or elec- 
tric contact control offered too. Write 
for Catalog 456A. 


UNITED STATES GAUGE ° 


Division of American Machine and Metals, Inc. 


« Sellersville, Pa. 
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CIUDAD PEMEX, MEXICO 


and the Near East; in deserts, mountains, and 
jungles; in locales in some cases without estab- 
lished rail, road, or water transportation; working 
at times with inexperienced labor forces of mixed 
nationalities; under climatic extremes, HUDSON 


HUDSON services in foreign fields are flexible 
to the owners’ requirements, including design and 
building of the entire project, or process design, 
mechanical design, purchasing or construction. 
Illustrative is the above pictured major gas proc- 


essing project in Mexico, designed to extract 
30,000 barrels of liquid products from 500 million 
cubic feet per day of gas. Process design, me- 
chanical design, and procurement of equipment 
was entrusted to HUDSON. The plant was con- 
structed by Petroleos Mexicanos near the Yucatan 
Peninsula in Mexico. 

In Mexico, Canada, South America, Europe, 


has completed major oil, gas, chemical, and heavy 
mineral processing projects — on time — and to the 
complete satisfaction of the owners. 

This varied experience from Tierra del Fuego 
to Canada, from Pakistan to Peru, qualifies 
HUDSON to complete with speed and facility 
major processing projects under the most difficult 
conditions in any part of the world. 


DESIGNERS AND CONSTRUCTORS OF 
PROCESS PLANTS FOR THE OIL, GAS, 
CHEMICAL, AND MINING INDUSTRIES 


ENGINEERING CORPORATION 





FAIRVIEW STATION * HOUSTON, TEXAS 


Corrientes 1115 Rua Mexico 45 


122 East 42nd St 
| Buenos Aires, Argen Rio de Janeiro, Brazil 


New York 17, N. Y 


199 Bay Street | 17 Stratton St., Picadilly 


SALES 9935 Santa Monica Blvd 
| Toronto, Ontario, Canada | London W. 1, England 


OFFICES: Beverly Hills, California 
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Crane’s Panorama of 


A great refinery uses Crane 14-inch, 600-pound continuous service, none of these valves shows 
flexible wedge disc gates on ultraformers. Their a sign of a leak. The Crane flexible wedge disc 
job is to isolate hot hydrocarbon from oxygen- holds tight at both faces—upstream and down- 
containing regenerating gas. After four years of stream. See illustration on facing page. 





Since 1855 


CRANE and the Petroleum Industry grew up together. In 1859 when 
the Drake well was brought in, Crane had been making brass and 
iron valves for four years. Later Crane made the first steel valves oil 
men ever used! 


tg hime .. 
| fb (Ef basse Since then Crane has been the strong right arm of the petroleum in- 
, Gi Vit ‘ BM dustry —fighting its worst enemy, corrosion; helping to control the 
Y flow of oil and gas products; finding ways to cut the cost of producing, 
processing and transmission. 


Today, through continuing research, improved valve design and thor- 
ough testing, Crane meets the industry’s demands for dependable, safe 
valving as processing goes to higher and higher temperatures and 
pressures. 


Tomorrow—and through the second century—Crane plans to con- 


First oil well in the United States, at Titusville, Pa., 
tinue its leadership in making valves the petroleum industry needs. 


brought in by Colonel E. L. Drake in 1859. 


Typical Contributions by Crane to Petroleum’s Progress 


EXELLOY TRIM STEEL VALVES 


Crane made the first steel valves 
used by the oil industry. Ever 
since, Crane’s steadily expand- 
ing facilities have assured new 
and better steel valves for pe- 
troleum’s needs. Today, working 
with increasing pressures and 
temperatures, the industry’s 
preference is for Crane valves 
—more than any other make. 


Through continuing devel- 
opment of trim metals— Ex- 
elloy, for example, for seat, 
disc, and stem—Crane has 
saved the petroleum indus- 
tries countless dollars by giv- 
ing valves longer, mainte- 
nance-free life. Crane Exelloy 
is more universally suitable 
for valve seats in oil service 
than any other material. 


PIPELINE VALVES 


Shown here are Crane’s two 
popular pipeline valves, de- 
signed for transmission lines. 
They incorporate every mod- 
ern feature and refinement. 
Thoroughly tested under se- ~~ 
vere field conditions on all “Sa. 
types of service. ~ _ ae ~~ i 
’ FLEXIBLE WEDGE DISC VALVES 


DOUBLE DISC ; “ £2, ae, This positive wedging principle pro- 
TYPE i vides double blocking with a single 
valve. Seats tightly at both seat faces 
ew wwe —upstream and downstream. Here is 

real valve efficiency and economy! 


C RAN E. VALVES & FITTINGS 


PIPE « PLUMBING « HEATING « AIR CONDITIONING 
Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 





Du Pont and the Petroleum Industry 


Today, the colorful tank cars of Du Pont tetraethy! lead 
are a familiar sight on refinery rail sidings throughout 
the country. They symbolize Du Pont’s thirty-six years 
of manufacturing tetraethyl lead for the oil industry. 

In addition to TEL, Du Pont supplies a wide range 


of other petroleum additives . . . dyes, antioxidants, 


metal deactivators, fuel oil additives, antistalling agents, 
rust inhibitors, and grease additives. 

In years ahead, Du Pont will develop many more 
chemical additives, in pace with the fast-moving petro- 
leum industry. E. I. DU PONT DE NEMOURS & Co. (INC.), 
Petroleum Chemicals Division, Wilmington 98, Del. 


1859 — Oil...born in freedom...working for progress — 1959 


Better Things for Better Living 
+ + + through Chemistry 


Tetraethyl Lead 
and other 
Petroleum Additives 
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-»» FROM START TO FINISH... 


DELTA offers process plant owners 


the proven experience 





of top management 
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When your contract is with Delta Engineering Corporation, every 

phase of your project is given the attention and supervision 

of Delta’s sound, creative engineering management. This Delta business 
principle means that your particular program benefits from the 
combined experience of experts in plant design, 


engineering, and construction. 


Before planning your next processing plant or expansion 
facility, contact Delta. Find out how Delta can help you 


get more from your processing plant investment. 


CONSTRUCTION 


DE LTA ENGINEERING CORPORATION 


Engineering Contractors 
2121 San Felipe Rd. « P.O. Box 13256 * Houston, Texas 
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Shielding your plant from fire... 
with fire-fighting experience that began 
39 years before Titusville 


Here at National Foam, we trace our fire-fighting experi- 
ence way back to 1819. . . long before Colonel Drake brought 
in that memorable well at Titusville. And as the petroleum 
industry has grown, we’ve grown along with it . . . developing 
new techniques and new chemicals to meet the diversified 
hazards that inevitably came with the march of petro- 
chemistry. For competent advice in controlling fire in 
flammable liquids . . . wherever they are processed, trans- 
ported or stored . . . get in touch with National Foam. 


Protein chemistry forms the background of 
new developments in foam liquid formulation. 


NATIONAL FOAM System, inc. 
West Chester, Pa. 
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Crosby Safety-Relief Valves on inlet scrubbers to gas booster station — 
E! Paso Natural Gas Co., New Chaco Station, San Juan Co., N. M. 


Where there's no compromise with safety... 
you need the absolute reliability of 


Crosby Safety-Relief Valves 


KEEPS PRESSURE ON THE 


a 
La 
CROSBY VALVE AND GAGE CO., Wrentham, Massachusetts ro § y 
SAFE SIDE 
o 
a 
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PROJECTS 

















why 95 projects for 17 customers? 











Petroleum and Chemical Engineering 


Architect-Engineering 


Facilities Operation 


Evaluation and Economics 








‘arsons... throughout the world 


provides...THESE SERVICES 


meoms World-Wide Cowice 


Process Design. Engineering and Drafting. Procurement. 
Construction. Operation of Technical Facilities. Appraisals and 
Economic Studies. Research, Development and Manufacturing of 
Electronics, and other Devices and Systems. 


FOR THESE FACILITIES 


Petroleum Refineries, Petrochemical and Chemical Plants. 
Aircraft and Missile Facilities. Radiation and Biological 
Laboratories. Nuclear, Steam, and Hydroelectric Power Plants. 
Power Transmission Systems. Water and Irrigation Systems. 
General Industrial Plants. Plus all projects requiring engineering, 
construction or management. 


THE RALPH M. PARSONS COMPANY 


ENGINEERS* CONSTRUCTORS 
LOS ANGELES 


PARIS 
TORONTO 








PETROLEUM PANORAMA, 


AIRETOOL... 


pioneers in the 
development of 
pneumatic tools 
for tube 
maintenance 


Continuous research and development by Airetool has pro- 
duced many new and remarkably efficient tube maintenance 
tools for the oil industry. Now, as in the past, Airetool leads 
the way in putting air to work cutting costs in refinery 
operation. 

For more than 28 years, Airetool has pioneered new develop- 
ments in pneumatic equipment which have become standard 
in the oil industry. Airetool was first with non-tracking, vari- 
able pitch New Form Cutters . . . barrel-type and double ex- 
pansion cleaner heads... first in automatically-controlled tube 
rolling equipment .. . first in retractive rolling of thick tube 
sheets. Catalyst cleaners for Poly units are another Airetool 
development. For the oil industry, Airetool perfected power- 
ful pneumatic motors of slip-fit construction designed for non- 
stalling operation. 


Condenser cleaners and tube cleaners in a complete 
range of sizes for every type of tube. 


Tube Cleaners, Tube Expanders 
and specialty tools for the main 
tenance of tubular equipment 
Portable, pneumatic production 
tools 


BRANCH OFFICES 
REPRESENTATIVES. 
Automatic equipment for 


uniform tube rolling t ROPE AN PLA 


CANAL N PLAN 


1859—1959 


You can’t match the efficiency of Airetool 
tube maintenance tools. This is particularly im- 
portant today when economical maintenance of 
tubular equipment is so vital in reducing overall 
costs. In the oil industry’s second century of 
progress, as in the first, it will pay you to consult 
your Airetool representative. Catalogs available 
upon request 





\LATRETOOL 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


























Right from the early days... 


when oil was first taken from the ground at Titusville, 
Atlantic history took shape. In 1861 the men who later 
founded Atlantic shipped to London the first fuil cargo of 
oil ever to leave this country. In 1870 they formed The 
Atlantic Refining Company which pioneered the industry’s 
first “Tower” stills . . . first modern service station in the East 
... first combat aviation gasoline ... first use of atomic 
energy in petroleum research, and many other advances. 
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Today —as an integrated company — Atlantic still is busy 
pioneering and progressing. Atlantic produces oil here and 
abroad. Transports it with an ocean-going tanker fleet, over 
3600 miles of pipeline, more than 1600 motor vehicles. 
Refines oil at Philadelphia and Port Arthur, Texas, into 
hundreds of products. Markets from New England to Florida 
and west into Ohio, and also abroad. Prepares for the 
future in modern research laboratories. This is Atlantic. 


THE ATLANTIC REFINING COMPANY 


Producer, refiner and marketer of quality petroleum products 
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GASOLINE PLANT PROGRESS’, 


operation! 


The gasoline plant of 1927 .. . a far 
cry from today’s modern automatic 
hydrocarbon processing unit. 


Absorbers with 2200-#. working pressure were unheard of until 
GPCC’s engineering and design group proved it possible with 





the above 1944 field installation. 
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The plant of tomorrow, completed early this year by GPCC. Fully automatic, completely integrated and engineered for future 


expansion... 


An industry leader and pioneer . . . 


Plants engineered and constructed by Gasoline Plant 
Construction Corporation have set the pattern for hy- 
drocarbon processing for nearly a quarter of a century. 
Experience gained in the installation of simple distil- 
lation units right on up thru fully automatic gasoline 


a technical achievement of gasoline plant progress. 


plants has made GPCC the engineering and construc- 
tion leader in this field. 


If you are planning a processing unit, TOMORROW’s 
efficiencies and economies can be yours today with 
GPCC’s facilities, experience and coordinated engineer- 
ing staff at work for you. 


GASOLINE PLANT CONSTRUCTION CORP. 


ENGINEERS * DESIGNERS * CONSTRUCTORS 
ESPERSON BUILDING * HOUSTON, TEXAS 


PETROLEUM PANORAMA, 1859—1959 





Courtesy the Mather Collection, Drake Well Memorial Park, Titusville, Pa, 


Thank You, Colonel Drake! 


You founded the industry that has 
made the modern industrial world 
possible . . . and has given Ameri- 
cans the highest standard of living 
in the world. 

You founded an industry that 
now produces over 2% billion bar- 
rels of crude oil every year in the 
United States alone. 

Yours, Colonel Drake, was the 
first commercial oil rig. Today, 
there are more than 5,000 in this 
country and Canada, drilling more 
than 60,000 wells a year. There 
are now over 300 crude oil refin- 
eries, too, with a capacity of over 
9 million barrels a day! 

And — indirectly — you helped 
Hendrick get its start in industry. 


That was over 80 years ago, when 
Eli E. Hendrick first developed 
perforated metal for filtering pur- 
poses in crude oil refineries. It was 
he who designed a multiple punch 
press that became the forerunner 
of the modern perforating press. 

Today, Hendrick perforates 
metal for a multitude of indus- 
trial uses. Its “computer-designed” 
distillation column internals are 
custom-made to fit fractionation 


tower specifications absolutely. 
Hendrick also makes Hendrick 
Mitco Open Steel Flooring, Shur- 
Site stair treads, and Armorgrids. 
And the Hendrick Hydro-Dehazer 
is the most efficient, economical 
way to remove moisture from 
refinery oils. 

So, to the pioneer of the oil 
industry from the pioneer in per- 
forated metals, Hendrick offers its 
deepest thanks, Colonel Drake. 


HENDRICK MANUFACTURING CO. 


78 Dundaff Street, Carbondale, Pa. «¢ Sales Offices in Principal Cities 


Perforated Metal * Perforated Metal Screens * Wedge Slot and Wedge Wire ® 
Architectural Grilles . Mitco Open Steel Flooring . Shur-Site Treads 
© <Armorgrids °* Hendrick Hydro-Dehazer ® Distillation Column Internals 
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Phillips Petroleum Plant, Kansas City, Mo. Industrial painting by Stanley Hanks, St. Louis, Mo. 


am COLORPOWER: 


DU PONT PAINT PLAN ACCENTS YOUR PLANT’S BEST FEATURES 


Strategic coloring can brighten community relations by 
transforming your plant into an area of visual interest. We 
call this “Focal-Point Painting.” It's one way Du Pont 
Color Conditioning harnesses the power of color and puts 


it to work for you. “Focal-Point Painting” camouflages un- 
} 5 a 


COLOR CONDITIONING PAINTS 


BETTER THINGS FOR BETTER LIVING... . THROUGH CHEMISTRY 


PETROLEUM PANORAMA, 1859—1959 


attractive areas. improves community relations, boosts em- 
ployee morale, and promotes efficiency and safety. We'll 
be glad to show how you can use this practical system 
eS P, » 
profitably in your own operation—at no more cost than 
regular maintenance painting. Just mail the coupon below. 
5 


E. 1. du Pont de Nemours & Co. (inc.) 
Finishes Division, Dept. OG9-1, Wilmington 98, Delaware 


Please send me the illustrated foider giving further details on 
Du Pont ‘‘Focal-Point Painting." 


Name 
Title 
Address 
City 
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DAVISON CHEMICAL DIVISION \' 


BALTIMORE 3, MARYLAND 








LUMMUS ENGINEERS AND CONSTRUCTS 
20 COMPLETE REFINERIES SINCE END OF WORLD WAR Il 
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World-wide Lummus Organization 
also completed hundreds of other 


units in same period ... From Cardon, 
Venezuela, to Bombay, India—from Corpus Christi, 
Texas, to Turku, Finland—this string of modern 
“grass-roots” refineries testifies to the engineering skill 
of the Lummus staff. That staff includes over 3,000 
permanent employees, located in seven branch offices 
and subsidiaries throughout the world. 

When you plan a new facility —oil refinery, chemical 
or petrochemical plant—Lummus can put 50 years of 
experience on more than 700 process-industry plants 
throughout the world to work for you. 
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. Refinery for Compafiia Shelli de Venezuela at Cardon, Venezuela 

. Refinery for Koppartrans Oljeaktiebolag at Gothenburg, Sweden 

. Refinery for Venezuela Gulf Refining Company at Puerto La Cruz, Venezuela 
. Refinery for Societe Generale des Huiles de Petrole at Dunkirk, France 
. “Portable” refinery for U. S. Navy Department 

. Lube oil refinery for Cit-Con Oil Corporation at Lake Charles, Louisiana 
. Refinery for international Refineries Inc. at Wrenshall, Minnesota 

. Refinery for Vacuum Oil Company Ltd. at Coryton, England 

. Refinery for Burmah-Shell Oil Company at Bombay, India 

. Refinery for Standard-Vacuum Oil Company at Bombay, India 

. Refinery for Standard Oil Company (indiana) at Mandan, North Dakota 
. Refinery for Suntide Refining Company at Corpus Christi, Texas 

. Refinery for Commonwealth Refining Company at Ponce, Puerto Rico 

. Refinery for Esso Standard Oil Company at Antwerp, Beigium 

. Refinery for Caltex at Visakhapatnam, india 

. Refinery for Neste Oy at Turku, Finland 

« Refinery for irish Refining Co., Ltd., Cork, Ireland 

. Refinery for Esso Standard Francaise, Bordeaux, France 

. Refinery for Purfina Mineraloeiraffineria A.G., Duisburg, Germany 

. Refinery for B. P. Canada Limited, 


Ville d’Anjou, Montreal, P.Q., Canada 


THE L.UMMUS COMPANY, 385 MADISON AVENUE, NEW YORK 17. N.Y 


CHICAGO * WASHINGTON.D.C. * HOUSTON « 


PETROLEUM PANORAMA, 1859—1959 


MONTREAL * CARACAS * MARACAIBO *© LONDON + PARIS + THE HAGUE 
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PIONEERS IN MARINE CONSTRUCTION 
FOR THE OIL INDUSTRY 


TERMINALS 


We have long been leaders 
in the design and construc- 
tion of wharfage facilities, 
both at home and abroad. 


OFFSHORE 


We designed and built the 
first steel, offshore platform 
to be placed in the Gulf of 
Mexico, and have continued 
in this field. 


\\W. HORACE WILLIAMS COMPANY (j/ 


3308 Tulane Ave. New Orleans, La. 
Marine Contractors Since 1908 
A DIVISION OF WILLIAMS-McWILLIAMS INDUSTRIES, INC. 


OFFSHORE STRUCTURES * WHARVES * BULKHEADS * FOUNDATIONS 
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THE BABCOCK & WILCOX COMPANY - TUBULAR PRODUCTS DIVISION 



































In the Oil industry 


Matching Tubes 
to Jobs isa 
BaW Speciality 


Tubular products play such an important part in refineries, petrochemical 
plants, and in oil field operations that selecting the right tubing for any 
specific job is a vital consideration for economical performance. That's 


why B&W specializes in matching tubes to jobs. 


Many advances in the petroleum industry have placed a new emphasis on 
tubing requirements to meet operating conditions, which include new 
combinations of high pressures and temperatures, sub-zero temperatures, 
corrosion, oxidation, abrasion, stress, and ease of fabrication. 


Through the development of new alloys, special tube sizes and treat- 
ments to develop special properties, B&W has helped to solve many of the 
problems relating to the use of tubular products by the petroleum industry. 
And because B&W produces both seamless and welded tubing, seamless 
pipe, and seamless welding fittings in a complete range of carbon, alloy, 
and stainless steels, you can depend on B&W to offer unbiased assistance 
in matching tubes to jobs. 


Let B&W help you in the selection of tubular products for any type 
of oil industry service from oil well pipe and drilling equipment to heat 
exchangers, oil heating furnaces, piping, or other tubing applications. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Seamless Tubing * Welded Tubing 
Pressure Tubing 
Alloy Pipe * Mechanical Tubing 
Seamless Welding Fittings 
Forged Steel Flanges, 
in Stainless 
Alloy and Carbon Steels 





Seamless Steel sn ie All Types of Heaters 


Seamless Steel Tubing For 
Heat Exchangers 


Seamless Alloy Steel Pipe & 
Welding Fittings For Process Piping 
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Welded Steel Tubing For Heat Exchangers 
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In the Oill Industry 


BaW is the One-Source Supply For 
Specialty Tubing and Welding Fittings 





Its association with the petroleum industry, through the past years of signifi- 
cant technological development, has given B&W an understanding of the 
industry's needs now—and in the future. 


B&W’s experience has resulted in products which meet the special needs 
of drilling, production, and refining operations. It's why B&W is able to 
offer a complete one-source service. A service which now offers an unusually 
large selection of tubular products from which to choose. There is a complete 
range of tubing sizes, grades, finishes, and analyses. In stainless, carbon, 
and alloy steels. In seamless or welded tubing. 


B&W pledges to continue its long record of creative metallurgy and 
precision manufacture of seamless and welded tubular products, with the 
development of new techniques and new analyses to keep abreast of industry's 
demand for new materials to meet new conditions. Already, in laboratories 
and in pilot plants, B&W is helping write tomorrow’s history today. 


SALES OFFICES 


ATLANTA 8, GA 830 W. Peachtree St., N. W. 
BEAVER FALLS, PA 712 Eleventh Street 
BOSTON (Wellesley 81), MASS..... 66 Central Street 
CHICAGO 3, ILL aa Room 800, 105 S. LaSalle Street 
CINCINNATI 6, OHIO vena 2330 Victory Parkway 
CLEVELAND 14, OHIO ....1420 National City Bank Bidg. 
DETROIT 26, MICHIGAN 1717 Ford Building 
HOUSTON 19, TEXAS a ....2134 Welch Street 
LOS ANGELES 17, CAL 1111 Wilshire Bivd. 
MILWAUKEE 15, WIS.......... , 2430 S. 28th Street 
NEW YORK 17,N. Y a , 666 Third Avenue 
PEE Ms Ube vedo vcccccscececes os aeeeee. 2222 Packard Building 
ST. LOUIS 8, MO.... aad 3615 Olive Street 
SAN FRANCISCO 3, CAL.......... 785 Market Street 
SYRACUSE 3, N. Y.... ee 731 James Street 
TULSA 3, OKLAHOMA ian 427 S. Boston Street 


Warehouse stocks of B&W Seamless and Welded Tubing and Seamless 
Welding Fittings are maintained by distributors in principal cities 


FOREIGN SALES REPRESENTATIVES 


CANADA—John H. Bolton—159 Bay Street, Toronto 
CUBA—Agencia Macfarlane, S. A., Apartado No. 109, Havana 
MEXICO—C. Norman Frees—Balderas 31-602, Mexico 1, D. F. 
PUERTO RICO—Portilla Corp.—P. O. Box 4349—San Juan 22 
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TUBULAR PRODUCTS DIVISION 


General Offices: BEAVER FALLS, PENNSYLVANIA 


Plants: BEAVER FALLS, PA ALLIANCE, OHIO — MILWAUKEE, wis. 





An Historical Review 
of the Role of 


The M. W. Kellogg Company 


Published to commemorate the 100th Anniversary of the Oil Industry 


COMPLETE ENGINEERING AND CONSTRUCTION SERVICES 
FOR THE OIL REFINING AND PETROCHEMICAL INDUSTRIES 


Laboratories + Pilot Plants - Chemical Research 
Process Engineering - Design Engineering - Procurement 


Construction + Technical Operating Services 





A Record in Refining Engineering 


The lamp and kerosene, lighting the way through 
the Age of Organization, saw petroleum refining move 
swiftly from Drake’s first well to become a basic in 
dustry. Then, the internal combustion engine sputtered 
alive and demanded gasoline. Refining entered a new 
era—the Age of Engineering. 

As the once-waste product gasoline became domi- 
nant, every refining concept changed. More severe op- 
erating conditions demanded better equipment. Plants 
grew larger and more complex. Processes were chal- 
lenged and replaced. And, as the years rolled by, the 
special needs of two World Wars, of competition, and 
of the new petrochemical industry required an increas- 
ingly sophisticated technology. The M. W. Kellogg 
Company, growing with the petroleum industry, has 
provided the engineering and science so essential to 
industry growth. For the many engineers to whom past 
and present history may provide a better perspective 
of the future—the Kellogg organization offers this brief 
glimpse of its own petroleum processing panorama. 


From Fabricating to Processing 

Founded in 1901 as a fabricator of process equip 
ment, and specializing shortly thereafter in welded 
shell-type stills, Kellogg has been intimately associated 
with the oil industry since the first significant refining 
developments. Today, Kellogg is an international or- 
ganization with subsidiary companies serving leading 
oil and chemical companies throughout the free world. 

As refiners’ problems became more complex, Kel 
logg broadened its services. Today these services in 
clude: complete research, development, consulting, 
product and crude analysis, basic process and me 
chanical engineering for project requirements, com 
plete production engineering, inspection, procurement, 
and construction—all under one responsibility. 

As refiners turned to gasoline, they needed larger, 
heavier, tighter, more complex, and more dependable 
equipment. The fabrication of equipment meeting these 
requirements gave Kellogg a close insight into refiners’ 
problems. Kellogg developed welding methods which 
assured far greater dependability in welded joints. Su- 
perior welding led in turn to building vessels for the 
Burton cracking process during World War I. Sound 
fabrication techniques and sound engineering led to 
processing. Kellogg helped develop the Fleming crack- 
ing process and built several units. Their higher gaso- 
line yields established Kellogg in process engineering. 


Start of Thermal Processing 

In 1923 only 30 per cent of crude feed was con- 
verted to gasoline. The zooming demand for gasoline 
led to a frenzied search for better methods of cracking 
oil. The answer came when the Cross Brothers devel- 
oped a new high-pressure thermal cracking process 
(750 psi, 850°—900°F.) which yielded more gasoline 
and less gas from each barrel of crude. The Gasoline 
Products Company was formed to sell the process to 
refiners. Kellogg, The Texas Company, and Standard 
Oil Company (Indiana) assumed equal partnership in 
the company and Kellogg became the licensing agent. 
Acclaimed the best in cracking at the time, the Cross 
process was the start of successful thermal processing. 
Within a few years Kellogg engineered and built some 
130 Cross units in the United States and abroad. 

Kellogg's connection with the Cross process mark- 
ed the beginning of a long record of cooperative process 
development with refiners, a period of constant search 
for improved refining methods. It began an era in 
which thermal processes became the refiner’s most im- 
portant process tools. Tube stills replaced shell stills. 
Thermal cracking increased gasoline yield and octane. 
Thermal reforming of naphtha increased octane. Vis- 
breaking provided more gas oil for thermal cracking. 
Delayed coking, developed by Indiana and introduced 
by Kellogg, produced even more gas oil. By 1939, 45 
per cent of crude was being converted to gasoline 
largely through thermal cracking. 


Combination Plant Improves Economics 

The need for improved economics in thermal 
processes led to the combination unit, a new concept 
in refinery organization. The first units combined top- 
ping, visbreaking and cracking. In 1928, Kellogg con- 
structed a combination unit for a subsidiary of Standard 
of Indiana, Pan Am, at Aruba. From 1931 to 1933 sev- 
eral units were constructed for Standard of Indiana and 
its affiliates. In 1930, Kellogg constructed a combina- 
tion unit for Anglo-Persian Oil Company (later A.1.0.C. 
and B.P.). About this time a small combination unit 
was constructed in Denver for Continental Oil. 

The combination thermal plant was the first step 
toward integration for improved economics. It elimi- 
nated tankage, saved heat, and reduced labor costs. 
At its best, the combination unit achieved large size 
and combined topping, thermal reforming, light and 
heavy gas oil cracking, delayed coking, and visbreaking. 








Major new engineering concepts require corollary 
developments in equipment. Through the years Kellogg 
has worked closely with vendors to engineer and de- 
velop equipment capable of meeting engineering and 
operating needs. The combination unit and the hot oil 
pump are a typical example. This unique pump, a basic 
element in the success of the combination unit, pumped 
hot oil (750°F) from one unit to another. 

As thermal cracking advanced, the furnace be- 
came the heart of the process. Developments in fur- 
nace technology soon made it possible to eliminate the 
reaction chamber of the original Cross units. Thermal 
cracking was accomplished entirely within the furnace 
without formation of the coke which, in earlier units, 
had required frequent shutdowns for cleaning. Kel- 
logg’s furnace department became the authority in the 
field, wrote many basic articles which today are stand- 
ard references, and provided the first experimental 
data in support of the early analytical evaluation of 
convection and radiant heat transfer. Such contribu- 
tions, which continue today in heat exchangers, fired 
furnaces, and waste heat recovery, reflect but one facet 
of Kellogg’s broad engineering leadership. 


Hub of Petroleum Engineering Progress 

Kellogg, through its wide research contributions, 
pioneering of new processes and designs, and leader- 
ship in cooperative engineering activities, became the 
hub of petroleum engineering progress. Recognizing 
the early need for heavier, more reliable equipment, 
Kellogg introduced hammer welded and seamless rolled 
shells; pioneered forged headers, hot pipe bending, up- 
setting, alloy lining and cladding, and other advances. 

Responsive to process needs for higher pressures 
and temperatures, Kellogg in 1928 provided the first 
comprehensive code for design of pressure vessels 
This early code established essentially the present cri- 
teria for higher temperature design; provided the first 
practical analysis of flanges and external pressure (vac 
uum); and was the forerunner of the joint API-ASME 
Code (1934). Continuing its leadership in this field, 
Kellogg has provided the basis for an improved code 
now in preparation by the ASME Boiler Code Com 
mittee. The code, when finally formulated, will permit 
a logical association of design variables, materials, 
fabrication, and inspection to assure balanced design, 
maximum economic return, and greater safety with 


sensitive materials, complex design, or severe service 
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A Record in Refining Engineering (cont'd) 


In piping engineering, Kellogg contributed the first 
comprehensive flange standards and pioneered the 
ring type joint. The first rational method for thermal 
expansion analysis, which, in successive stages, has been 
advanced to cover piping systems of any geometry, 
complexity, loading, or restraining influences, was a 
Kellogg contribution. And, attesting the engineering 
stature of the Kellogg organization, the method has 
been made available to industry without restriction in 
successive editions of the handbook “Design of Piping 
Systems.” 

The early 1930's saw Kellogg working with many 
major oil companies and extensive expansion within 
Kellogg itself. Research and fabrication facilities were 
enlarged. Integrated development laboratories, among 
the first in the country, were established. More pilot 
plants were added, making Kellogg's pilot plant setup 
the largest in the country. 


A New Era in Cracking 

Catalytic cracking attracted Kellogg’s interest as 
early as 1935. Kellogg began working on the process 
independently. By 1938, Kellogg was exchanging in- 
formation with Standard of New Jersey, had a pilot 
plant in operation, and had started to construct one 
of the first moving bed units for Anglo-lranian Oil 
Company (B.P.). 

Much of the pioneering Kellogg did in this period 
was invaluable to the refinery group charged by the 
government with directing refining operations during 
World War IIL. This group, known as “The Recommen- 
dation “41 Group,” consisted of Texas, Standard of 
New Jersey and Indiana, Sheil, U.O.P., and Kellogg. 

Important Kellogg contributions to catalytic crack- 
ing included the preparation and testing of catalyst 
compositions, life tests on catalysts, studies on treat- 
ment of feedstocks, and research on the effects of 
temperature and pressures on products. Other Kellogg 
developments had to do with the control of powdered 
catalyst concentration in the reaction zone. Kellogg 
developed the “down-flow” as opposed to the “up- 
flow” unit. The success of Kellogg's side-by-side down- 
flow units led to the wide acceptance of the down- 
flow principle. 

In 1941, fluid catalytic cracking was drafted into 
war service. Kellogg engineered and built the first fluid 
unit in 1942 for Standard of Louisiana, in Baton Rouge, 
and had twenty units on stream by 1944. These in- 
cluded three for Cities Service’s 80,000 BPSD refinery 
at Lake Charles. The Lake Charles Refinery, for which 
Kellogg carried over-all responsibility, was the only 
refinery built during World War II, and was designed 
primarily to produce the maximum amount of avia- 
tion and high octane gasoline from a barrel of crude. 
This plant set the pace for the industry for a decade. 
Even after 15 years, the Lake Charles Refinery today 
has the industry's highest proportion of alkylation. 


Birth of the Vertical Unit 

Kellogg's collaboration with refiners on catalytic 
cracking processes continued until shortly after World 
War II when the company independently developed 
the Orthoflow® — Kellogg’s famous vertical design 
unit. Kellogg had engineered vertical units as early as 
1945 or 1946. The first unit went on stream in 1951— 
for British American Oil Company at Edmonton. To- 
day, vertical and side-by-side units engineered and/or 
erected by Kellogg throughout the globe account for 
some 60 per cent of the world’s fluid cat cracking 
capacity. 

Catalytic Processing Grows 

Throughout this period, Kellogg worked with lead- 
ing refiners to develop other catalytic processes. Kel- 
logg’s research on catalytic reforming started in 1935. 
By 1938, Kellogg had developed a moly-oxide alumi- 
na catalyst, and was the first to use this or any other 
catalyst for reforming naphtha in the presence of hy- 
drogen. At this time Kellogg discovered and used re- 
cycling of hydrogen to improve product distribution. 

During World War II, as the result of continuing 
exchange of Kellogg data with major oil companies, 
Kellogg engineered and erected seven hydroformers 
for the production of aviation gasoline, toluene and 
other aromatics. A very high percentage of the toluene 
needed for wartime TNT came from Kellogg hydro- 
formers. 

The automatic cycle control instrumentation de- 
veloped for Kellogg hydroformers was automation in 
the highest sense—15 years before its time. Hydroform- 
ing also introduced the “graphic panel,” a control in- 
strument display device now widely accepted. 
Alkylation 

Alkylation in its present form is largely the result 
of Kellogg's early collaboration with oil refiners. Work- 
ing mainly with the Jersey organization and A.1.0.C. 
(B.P.), Kellogg put the first commercial alkylation 
unit on stream in 1940 for Magnolia, then built twelve 
more during World War Il. It was the Kellogg com- 
bination of fluid catalytic cracking and alkylation which 
delivered the major portion of the 100 octane aviation 
gasoline needed by the Allies. 

Using sulphuric acid as the catalyst, alkylation 
has been brought to its present standard of efficiency 
and economy through Kellogg’s development of the 
cascade reactor. Since 1950 Kellogg has engineered 
eighteen of these improved units. 


Catalytic Polymerization 

Catalytic polymerization began at Kellogg in the 
early 1930's, with the POLYCO group. Comprising 
Phillips, Texas, Union Oil, and Standard of Indiana 
and New Jersey, as well as Kellogg, POLYCO pooled 
research and development. Kellogg's contributions in- 
cluded development of a catalyst. 

















Catalytic Reforming 

In 1955, seeking more economic ways to higher 
octane, Kellogg joined with Sinclair Refining Company 
and Baker & Co., Inc., to introduce a new catalytic 
reforming process. Now commonly known as the Kel- 


logg reforming process, it features a regenerative plati- 
num catalyst made by Baker, and developed jointly by 
Baker and Sinclair. 


ISO-KEL Isomerization 

More recently, Kellogg introduced its Iso-Kel 
isomerization process—which helps refiners to further 
increase their octane pool by upgrading combined 
streams of pentane and hexane fractions as well as 


natural gasolines. 


Toward Better Lubes 

During the 1930's, Kellogg, with Standard of New 
Jersey and Indiana, and Union Oil, formed a coopera- 
tive development pool (known as JUIK) to improve 
lube oil processing. Although the pool was discontinued 
in 1943, the industry continues to benefit from de 
velopments made to that time. These were in the area 
of solvent extraction, solvent dewaxing and deoiling, 
deasphalting, and decarbonizing. 

Kellogg contributions included the design and 
construction of the first continuous deasphalting tower, 
replacing the batch or stage process, and the design of 
the first commercial continuous pressure filter for pro- 
pane dewaxing. In the solvent decarbonizing process, 
Kellogg was the first to use propane deasphalting to 
obtain feed for fluid catalytic cracking. 

In the field of phenol treating, Kellogg—working, 
in this case, with Humble—developed the first counter- 
current treating tower. Kellogg also was responsible, 
with Podbelniak, for the introduction of phenol extrac 
tion by the centrifugal process. 

In recent years, Kellogg has been especially active 
in propane fractionation, a process which reduces the 
severity of vacuum distillation and makes possible the 
elimination of clay treating. 


For The Record 

Working closely with major refiners throughout 
the world, as it has for many decades, Kellogg has par- 
ticipated in practically all important refining develop 
ments. While space does not permit even a brief 
description of every contribution, Kellogg is in a 
unique position to advise on any individual process or 
combination of processes. 





A Record in Complete 
Oil Refining Facilities 


Prior to 1940, economics favored the revamping 
or modification of existing refineries in preference to 
building complete new refineries. New units were added 
or old units replaced on existing sites and a completely 
new refinery was seldom constructed. By 1940, changed 
economics favored the construction of “grass roots” 
refineries--smaller, strategically placed plants capable 
of serving local areas. 

Since 1940, when its first complete refinery engi- 
neering and erection assignment was for British Pe- 
troleum (then A.1.0.C.), Kellogg has worked closely 
with practically all oil companies in developing and 
executing entire processing and offsite facilities 

Today, many of the world’s largest and most com- 
plete refineries are a tribute to Kellogg's ability to un- 
dertake, within its own organization, the complete re- 
sponsibility for not only process and design engineering 
where required, but also the complexities of procure 
ment and construction in all parts of the world. 

For refiners contemplating expansion at home or 
abroad, this panorama of the Kellogg organization's 
facilities and accomplishments may suggest the eco 


nomic advantages of dealing with the master contractor 


Economics: Yesterday and Today 
Possibly the most significant development in the 
petroleum panorama has been the completely inte 
grated refinery. One Kellogg contribution which led 
to its present-day efficiency is the combination unit. In- 
troduced by Kellogg in 1931, the combination unit met 
many of the depression’s economic demands—by elimi 
nating intermediate storage, minimizing auxiliary 
equipment, conserving heat, lessening utilities require 
ments, and reducing investment and operating costs 
The combination unit is acclaimed throughout in 
dustry; yet, it meets increasing competition and operat 
ting costs only part of the way. Nowadays, when faced 
with problems of expansion or upgrading product quali 
ty, refiners must make drastic decisions. Should they 
modernize by degrees? Or would it be more sound 
to scrap outmoded facilities and rebuild completely? 
With most refiners paying the same price for 
crude, getting the same price for products, and unable 
to reduce marketing costs, rebuilding has become the 
only solution for some leading oil companies. 
Complete Engineering and Construction Services 
When the decision is to start from scratch with 
brand new facilities, hundreds of combinations of vari 
ables are involved—location, type, and range of crudes, 
product mix, process lineup, degree of integration, re 
finery size—to mention a few. Which combination of 
these and other factors will insure the optimum in 
efficiency, yields, flexibility for the future, and return 


) 


on investment 


Kellogg, an international contracting organization, 
is uniquely equipped to advise on and to resolve prob 
lems faced in establishing and integrating complete 
refineries throughout the world. No other company of 
its kind can undertake the entire responsibility—from 
research laboratories through pilot plants, chemical 
engineering research, process engineering, design, en- 
gineering, procurement, equipment fabrication, and 


construction—within its own organization. 


For The Record 

While all Kellogg’s clients investing in complete 
refineries do not need this complete contracting service, 
those who use it invariably find that it is the most 
economic route to an early on-stream date. Complete 
refineries engineered and/or built by Kellogg are shown 
in the accompanying list. 





A Record in Petrochemical 


Processes and Plants 


Kellogg’s experience with petrochemicals goes 
back to the early 1940’s when the company built 
butadiene plants, two ammonia plants, and a mag- 
nesium plant to meet war needs. Among the first to 
recognize the value of crude oil and refinery or natural 
gases as raw materials, Kellogg has been responsible 
for many processes and their facilities. Today, Kellogg 
is a world leader in processes and plants for ethylene 
and ammonia, and is increasingly active with new 
processes for urea and acetylene, among others. 


Ethylene 

Kellogg has unequalled background in ethylene 
building block for many other chemicals. In the United 
States, Kellogg has built the largest ethylene recovery 
unit in the world: capacity, 300 million pounds per 
year. Other units have been built in Europe and the 
United States. There are nine plants in England, France, 
Germany, and Italy using Kellogg’s ethylene process. 
In the United States, a chemical company is also using 
the process to crack light hydrocarbons. 

Kellogg’s ethylene process obtains high purity 
ethylene directly from naphtha and other plentiful 
liquid fractions by steam pyrolysis cracking. Engineer- 
ing and economic studies have shown that liquid feed- 
stocks and the Kellogg process offer a most favorable 
economic approach to ethylene. 


Ammonia 

During World War II, total U. S. production of 
anhydrous ammonia, a primary component for ex- 
plosives, was augmented by Kellogg’s construction of 
two complete ammonia plants. These plants were the 
first to use intermediate quench to control the tempera- 
ture gradient of the synthesis reactor. 

Kellogg’s experience in steam reforming, applied 
in four different processes, permits design for optimum 
results under practically any local operating conditions. 
Kellogg has been responsible for eight plants with a 
total capacity of 1,410 tons/day. 


Butadiene 

Kellogg’s petrochemical experience started with 
butadiene during World War II, when the oil industry 
radically increased the supply of synthetic rubber 
through the catalytic production of butadiene by de- 
hydrogenation of specially purified butene. 

Because of its background in catalytic processes, 
Kellogg was able to quickly engineer and construct 
butadiene plants, in both the U. S. and Canada, with 
a total capacity of 270,000 Ibs/ year. 


Phenol 

Working with chemical manufacturers, Kellogg 
was responsible for the first phenol-from-cumene plant 
in the world (Canada) and in the U. S. In the latter case, 
engineers of both companies collaborated in engineer 
ing the process and mechanical design of the plant 


Phenol-from-cumene unit engineered and con 


The client supplied the process for producing phenol 
from cumene. Kellogg supplied the process for making 
the cumene feed and erected the process units. The 
U. S. plant is designed for 26 million Ibs/year of 
phenol plus acetone, and 410 BPD of cumene. 


Urea 

New standards of purity and higher yields are the 
outstanding advantages of urea produced by the Monte- 
catini processes. These new processes, which minimize 
equipment corrosion and also minimize biuret con- 
tent in the product, are the result of Kellogg's collabora- 
tion with the well-known Italian chemical firm. 
Acetylene 

Through special arrangement with Societe Belge 
de Azote (SBA), Kellogg now provides a continuous 
acetylene production process using naphtha or natural 
gas as feedstock. This improved process, which prom- 
ises economies and results previously not obtainable, 
is the result of cooperative research and development 
by SBA and Kellogg, and of Kellogg’s knowledge of 
feed preparation and separation. 

For the Record 

The diversity of Kellogg’s petrochemical experi- 
ence (see list) has an important application in the solu- 
tion of modern business problems. Today, the control 
of physical chemistry through new processes offers one 
of the most promising avenues for future economic 
development in many basic industries. 

New chemical processes are best developed where 
fundamental chemical engineering research, such as 
that conducted by Kellogg for the past quarter century, 
and the engineering and construction of successful 
chemical plants have progressed hand in hand. Recog- 
nition of this fact is to be found in the growing number 
of companies outside the refining and petrochemical 
industries who come to Kellogg for aid in solving basic 
problems. Kellogg’s recent work includes engineering 
for production of sponge iron, copper purification, 
sugar refining, pulp and paper processing, and low 
cost conversion of sea water to fresh water. 

For investors seeking a more economic approach 
to fundamental problems involving chemistry, in any 
field, Kellogg’s exceptionally broad experience can 
prove most valuable in reaching a reasonable and eco- 
nomic solution and converting that solution into a suc- 
cessful and profitable plant. 

Through headquarters in New York and six sub- 
sidiaries located in North and South America and in 
Europe, the Kellogg organization is equipped to handle 
any or every phase of engineering and constructing 
petroleum refineries and chemical or other processing 
plants throughout the free world. Detailed information 
on these services or technical data on specific processes 


gladly supplied on request. 


Italian ethylene plant, engineered by Kellogg, is 
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The M. W. Kellogg Company Subsidiary of Pullman Incorporated 


711 Third Avenue, New York 17, N. Y. 


THE CANADIAN KELLOGG COMPANY LIMITED, TORONTO 
KELLOGG INTERNATIONAL CORPORATION, LONDON 
COMPANHIA KELLOGG BRASILEIRA, RIO DE JANEIRO 
COMPANIA KELLOGG DE VENEZUELA, CARACAS 
KELLOGG PAN AMERICAN CORPORATION, NEW YORK 
SOCIETE KELLOGG, PARIS 





Four Great Names... 


Cw Pa 
** Uwe 
my) bwebuher 


Serving the Petroleum Industry . 
— Through Practical Applied Science 








INDUSTRY-WIDE SERVICES- 
EQUIPMENT-CHEMICALS 
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» a huleo WATERFLOOD TREATMENTS 














Nalco Treatments for water flood operations include 
corrosion control, microbiological control, turbidity re- 
moval, and scale prevention . . . adding up to continuous 
high input, low pumping costs, and reduced operating 
and maintenance costs. 


PARAFFIN CONTROL 


Chlorine-free Visco Paraffin Inhibitors and Dispersants 
are in wide use wherever paraffin creates problems in 
wells, lead lines and tanks. Visco Inhibitors work in 
three ways: keeping paraffin dispersed in the oil, ad- 
sorbing to paraffin particle surfaces to prevent build-up, 
and forming a paraffin-resistant film on metal surfaces. 
Visco Dispersants break up and remove existing paraffin 
deposits and prevent congealing of paraffin in oil being 
produced .. . especially effective in cold weather. 


DOWNHOLE CORROSION CONTROL 


Production piping and equipment gets positive protec- 
tion against corrosion with Visco Chemicals. Downhole 
treatment with stick, liquid or injector-fog chemicals 
gives protection from hole bottom to transportation 
lines. Low chemical dosages cut production and main- 
tenance costs far below their own low cost. 


EMULSION BREAKERS 


Intensive emulsion-breaking experience in virtually 
every field producing emulsified crude results in Visco 
chemicals for fast, efficient, economical emulsion-break- 
ing, regardless of variations in type or stability of 
emulsions. Effective winter emulsion-breaking—even in 
areas where temperatures reach —60°F. — is a Visco spe- 
cialty that leads to better year-around efficiency. 


CRACKING CATALYSTS 


On a continuous high-temperature merry-go-round from 
catalytic cracking reactors to regenerators and back, 
Nalcat Catalysts possess the attrition resistance, par- 
ticle-size distribution, and chemical characteristics 
refiners demand for top cat cracker performance. Nalcat 
Laboratories work with refinery men — and indepen- 
dently — to further improve an excellent product. 





Nalco, Nalco Divisions and Subsidiaries serve the petro- 
leum industry from production through finished products—thankful and 
proud to have a part in the continuing progress of a fabulous business. 
Briefly described on these, and the following page, are the chemicals, 
— and equipment that have enabled Nalco to grow with the petroleum 
industry. 


ELECTRIC DESALTING... 
DISTILLATE TREATING 


Electrical Desalting with Howe-Baker units is a self- 
liquidating investment in better refinery operation that 
produces increased capacity, improved cracking, re- 
duced maintenance and corrosion damage. Howe-Baker 
Electrostatic Desalting units are treating nearly 2 mil- 
lion barrels of oil per day. 


Fully automatic, continuous electrical precipitation of 
treating agents from distillates with Howe-Baker equip- 
ment stops agent carry-over, cuts chemical costs and 
speed throughput. Practical on any type of feed stock. 





DESALTING CHEMICALS 


Visco Desalting Chemicals are an important safeguard 
against reduced thermal efficiencies, plugged equipment, 
salt corrosion damage — and the costly shutdowns which 
can result. Their use, either alone or in conjunction with 
electrical desalting equipment, is the fast, efficient way to 
get acceptable crude charge stock and increased through- 
put ... in most refineries with a single treatment, even 
with high salt content crudes. 





























y 
huleo REFINERY STREAM CORROSION CONTROL 


Wherever corrosion and fouling occur in refinery streams, 
there is a job for Nalco chemicals. Broad experiences in 
solving refinery stream corrosion and fouling problems en- 
ables Nalco to put the right chemicals in the right places 
to stop the trouble and to keep it stopped — economically. 








REFORMING CATALYSTS 


Nalcat Laboratories, and the research and development 
facilities of directly-interested companies, have developed 
Nalform Reforming Catalysts to fit the exacting needs of 
fluid hydroforming processes. The speed with which Nalcat 
transforms experimental catalysts into commercial pro- 
duction is a distinct economic asset to the fast-moving 
petroleum industry. 


fuleome HYDROGEN TREATING CATALYSTS 


Nalcomo (Cobalt-Molybdena) Catalysts are ideally-suited, 
physically and chemically, for hydrogen-treating processes. 
Practical, economical uses of Nalcomo Catalysts include: 
Desulfurization, pretreatment of catalytic reformer feed 
stocks, processing waxes, lubes, kerosenes and solvents, 
stabilizing light cycle oils, and upgrading heavy cycle oils. 












































bir “lee FUEL OIL STABILIZATION TREATMENTS 


Ship or store Nalco-treated fuel oils without worry about 
sludge formation or color deterioration. Nalco stabiliza- 
tion treatments provide low-cost assurance that fuel oils 
will reach the consumer refinery-fresh in appearance and 
capable of better, sludge-free performance. 





Nalco System treatments for boilers and related water- 
and steam-handling equipment protect against turbidity, 
foaming, scale and corrosion from raw water intake to 
condensate return lines. While each steam-generating in- 
stallation presents a different water treating problem, 
Nalco has become the world’s largest water treatment 
chemical and service organization by successfully solving 
these problems with answers that make economic sense in 
the permanent operations picture. 











“lo COOLING WATER TREATMENTS 


Cooling water can become an expensive, continuous hazard 
to successful refinery operation if treatments to prevent 
delignification, control microbiological growths, and to 
prevent scale, corrosion and contamination are not all 
present in proper ratios and compatible with one another. 
Nalco provides these complete, compatible, economical cool- 
ing water treatments, working from a broad base of 
experience and skills with a complete range of treating 
methods and chemicals and continuing consultation. 


LO wexn couro. 


Nalco weed and brush killers have an excellent record of 
effective weed control that spells safety and economy for 
petroleum industry uses. Chemicals are prepared in the 
form best suited for the particular application: Whether 
you apply weed control liquids from an airplane or tank 
car... or pinpoint application with granular Nalco H-174 
from a shaker box: Nalco Weed Control kills existing 
growth and prevents regrowth for as long as three years. 


Literature and technical data are available promptly on request on any 
or all Nalco-Visco-Howe-Baker products and services outlined here. 


NATIONAL ALUMINATE CORPORATION 
6216 West 66th Place . Chicago 38, Illinois 


Northwestern U. S. (Alaska) and Hawaii: The Flox Co., Inc., Minneapolis 3, Minn. 
Canada: Alchem Limited, Burlington, Ont. Germany: Deutsche Nalco-Chemie GmbH 
Htaly: Nalco Italiana, S.p.A. Spain: Nalco Espanola, S.A. 


Serving the Petroleum Industry through Practical Applied Science 


Printed in U.S.A. 





Advanced Engineering For Another Century of Progress 


3 HOWE-BAKER Electrical Processes 


for improved refinery yields at lower refining costs 


NEW PROCESS: ELECTROSTATIC DESULFURIZATION 


APPLICATION: Reduction of sulfur concentrations in naph- 
tha feed stocks from 0.02 - 1.2 weight percent to 0.002 - 
0.005 in the treated products. Successfully applied to 
sulfur reduction in middle distillates such as kerosene 
and diesel. 

PROCESS: Mechanical (propellor) mixing of acid and oil 
reduces particle size of the acid to colloidal dimensions 
for maximized surface area. Entering the electrical field 
in first treating stage, these particles are violently ex- 
cited, maximizing random contact with sulfur molecules 
(electrostatic mixing). Sufficient electrical potential is 
imposed in the upper portion of the field to enhance 
random contact of any two acid (or caustic) particles, 
coalescing them. Reaction is sustained until particles ac- 
cumulate sufficient mass to fall to the vessel bottom by 
gravity. Acid carry-over is neutralized in the second 
treating stage with weak caustic; carry-over of sodium 
from second stage is warranted not to exceed one ppm. 
A water wash is frequently employed to assure a per- 
fectly clean product. 

PRODUCTION CREDITS: Carry-Over of Treating Agent elim- 
inated by electrical coagulation. Undesirable Side Reac- 
tions (esterification and sulfonation) prevented by am- 


DESALTING: ELECTROSTATIC DEMULSIFYING UNITS 


DESCRIPTION: Process to remove salt and other impurities from crude 
being charged to distillation equipment. 


EQUIPMENT Electrical equipment in desalting vessel; power supply, 


instrumentation, etc. 


ECONOMIC REDITS Economic studies show payouts will vary from 
low of 50% a year to a high of 250% a year. Minimum credits accru- 
ing to refiner from its use: 4.6c/bbl., through increased capacity; 
l.lc/bbl., through reduced maintenance; 1.6c/bbl., through improved 
catalytic and thermal cracking operations; 0.6c/bbl., through reduced 
corrosion damage; 0.2c/bbl., through increased tank capacity. Total 
credits: 8.lc per barrel of crude charged. 


PROVED: Units now in use have a combined designed capacity of 


2.5 million bpsd. 


HOWE-BAKER 

THROUGH SPECIALIZATION, PROVEN ENGINEERING 
EASTERN DIVISION: 

35 LEONARD DRIVE « WESTWOOD, NEW JERSEY 


bient reaction temperatures. Poor Pumpability of acid 
due to formation of gummy polymers is prevented by 
positive pressure (oxygen-free). 


ECONOMIC CREDITS: Total Installed Cost is about % the 
cost of hydrodesulfurization units, with substantial re- 
ductions when existing vessels can be employed. Oper- 
ating Costs average less than 5 cents per barrel, or about 
Y% the cost of hydrodesulfurization, with further reduc- 
tions if alkylation acid is available. Normal electrical 
operating load is only 2KVA. Mechanical Failures are nil, 
due to low operating temperatures and pressures, ab- 
sence of moving parts, “over-designed” electrical com- 
ponents (in terms of normal versus maximum load). 
Labor Time is restricted to one hour per shift for sam- 
pling, instrument readings, etc. One annual inspection is 
adequate. Yield Losses are less than 0.5% when treating 
virgin naphthas. 

COMMERCIAL INSTALLATIONS: Unusually rapid acceptance 
of the new process is exhibited by startups of three plants 
scheduled for Fall of 1958. References on request; pilot 
unit available for clients at no charge in Howe-Baker’s 
Tyler laboratories. 


DISTILLATE TREATING: ELECTRICAL PRECIPITATION UNITS 


DESCRIPTION: Process to remove treating agent (such as acid, caustic 
or water) from petroleum distillates. 

EQUIPMENT: Electrical equipment in conventional treating vessel; pow- 
er supply, instrumentation, etc. Frequently, electrical equipment can 
be installed in existing vessel. 

EFFICIENT:Fully automatic and continuous, electrical precipitation 
drastically reduces carry-over of addition agent ... lowers chemical 
consumption .. . eliminates many disadvantages of batch settling. 
PROVED: Acceptance by refiners all over the world has been very 
rapid — over 1 million BPD capacity of commercial units sold — an 
additional 2.5 million BPD under consideration. Send for Howe-Baker’s 
new distillate treating report. 


ENGINEERS, INC. 

UNCONDITIONALLY GUARANTEED TO PERFORM AS SPECIFIED 
SOUTH AMERICAN REPRESENTATIVE: 

ACHABE, S.A, ¢ APARTADO 4668, CHACAO * CARACAS, VENEZUELA 


TYLER, TEXAS 
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ACCELATOR® 


plants for clarification, 

softening and stabilization 

Effective mixing of chemicals and raw 

water with recirculating slurry and 

downflow separation effect better 

treatment in minimum area — and at low 

cost. For water, brine or waste treatment. 
BULLETIN 1825 


CHEMICAL FEEDERS 


Accurately controlled 

feed rates and maximum economy 
Compact designs for automatic or manual 
control, for all types of chemicals. 

Type E Feeders dispense dry chemicals 
volumetrically, from bulk storage to dry 

or wet applications. BULLETIN 215 
NEUSOL® FEEDERS 

Wide feed range, corrosion resistant 
construction adapt this versatile and 
dependable displacement feeder to most 


chemical solution requirements. 
BULLETIN 340 


dependable 3 AERATORS and DEGASIFIERS 


For all types of gas-liquid transfer 
applications. Efficient oxidation, carbon 
dioxide and hydrogen sulfide removal. 


performance for all See ee eT 
lequest information on recarbonators, 
. deaerating heaters and vacuum degasifiers. 
types of brine 
’ | PRESSURE FILTERS 
and water treatment | the moot exacting process 


requirements 
Vertical or horizontal, sand or anthracite 


H , types with manual or automatic controls 
WI ee for water or brine filtration. BULLETIN 1520 


The STELLAR ® diatomite filter, with its 


exclusive “‘gas-bump” cleaning is standard 


. ‘ : = 
e ul ment for amine solutions in most of the 
: = largest gas companies. BULLETIN 1560 


MODERN INSTRUMENTATION 


Maintains efficiency, reduces 
operating cost of treatment 

Design and assembly of pneumatic, electric 
or hydraulic control components for 
manual or automatic, constant or variable 
rate plants. Operating consoles and 
control panels specifically engineered for 
complete treating plants. BULLETIN 1100 


INFILCO CAN help you solve any water and brine 
treatment problem in oil production and refining 


( IN) = ( S (oo =) From experience, extending over 60 years, INFILCO can give 


you the best results with lowest first cost and operating costs. 


No other line of equipment is so complete—none so 


General Offices - Tucson, Arizona - P.O. Box 5033 
, oda eee San advanced in method and design. Above are a few examples. 


+} 


tela 


It will pay you to investigate. Inquiries are invited on all 
matters relating to water or brine treatment. Write today 
for new condensed catalog, Bulletin 80, for a more complete 
description of INFILCO products. 


THE ONLY COMPANY impartially offering equipment for ALL types of water and waste processing—coagulation, 
precipitation, sedimentation, flotation, filtration, ion exchange and biological treatment. 
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STOCKHAM 


....the unexcelled QUALITY STANDARD 
for unsurpassed VALVE PERFORMANCE 


Stockham builds valves to one quality standard . . . the very finest. From 
engineering design through every phase of production, the Stockham 
tradition of Dependability is carefully upheld. This exacting quality con- 


trol is your guarantee of long, low-cost valve operation. 


Select your requirements from the complete lines of Stockham Bronze, 


Iron, Cast Steel, Forged Steel and Wedgeplug Valves readily available 


for use in all phases of the petroleum and petrochemical industries. 


STOCKHAM 


VALVES 





The First Hundred Years 
were the Toughest 


Now, any refiner anywhere 
can make exactly what 
he needs from any crude 


It's a far cry from the crude stills of the fledgling 
refining industry to the super flexible and efficient 
continuous processing units of today. 




















Especially significant is the fact that not until some 

60 years after Colonel Drake's great discovery 

was anything better than the old ‘‘kettles’’ available to 
refiners. Then came the first break, the first way to 
convert heavier oils into gasoline— Thermal Cracking, 
to which UOP made important contributions. 














Thermal Cracking in its day proved a real boon to 
refiners. Even more important, this exciting new process 
marked the beginning of the most amazing series of 
processing developments ever witnessed in any industry. 


Since this mid-oil-century start, UOP research and 
technology have contributed significantly to the progress 
and welfare of the petroleum refining industry. The 
processes illustrated, so widely used today, are indicative 
of the many UOP processes available to refiners. 








Through their constant search for better, more efficient, 
more economical methods, UOP scientists and 
technologists will continue their dedicated service 

to refiners the free world over. 


G UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 





More Than Forty Years Of Leadership In Petroleum Refining Technology 


























POLYMERIZATION—The process 
converting propylene and butylenes 
to high grade gasolines. 
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ALKYLATION—The catalytic 
process producing highest quality 
gasoline components. 


—— 


FLUID CATALYTIC CRACKING 

4 Improved. heavy oil conversion 

— process for higher yields and 
| octane numbers. 


UNIFINING*—The modern 
process completely purifying 
petroleum distillates. 





i 


UDEX®—The process separating 
gasoline into high and low octane 
fractions. 





PENEX*—The first practical 
process upgrading pentane and 
hexane fractions. 








PLATFORMING®—The most popular process 
upgrading gasolines. 














*Trademark 
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PETROLEUM PANORAMA, 


From a position of achievement earned through ver- 
satile, global engineering, Fish brings perspectives of 
future industrial horizons into focus. The men at Fish 
inject creative foresight into every step in industrial 
planning, from basic design to the final production valve. 


Our thoughts are in evidence throughout the world— 
power-primed, continent-spanning pipelines, throbbing 
of high-volume gasoline plants, muffled whines of re- 
fineries on stream. All these were once but thoughts— 
tempered with tools and techniques. 


Men of the Fish companies combine idea freshness 
and system to create reality from ideas. If design is a 
problem, if time and topography oppose, the know-how 
of engineering by Fish drills to the heart of the prob- 
lem in the oil, gas and chemical industries. 


Fish builds in all dimensions everywhere. 
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HIGHLIGHTS OF 


in the electric 


PETRE<9O 


A long list of “‘firsts’’ has been added to Petreco 
achievements since the first electric demulsifying plant 
was installed for the Lucille Oil Company at Coalinga, 
California in 1909. 

By continuing to carry on a program of progressive 
development, Petreco has been able to keep pace with 
the growing needs of the petrolet a industry. The 
electric demulsifier came at a time when the problem 
of emulsion threatened to cause the waste of millions 
of barrels of “‘cut’’ oil. Then, when salt was recognized 
as a prime enemy of the refinery, the first electric 
desalter was developed by Petreco. Petreco was on 
hand, too, to answer the call for a method of removing 
sediment from certain crudes when they were found 
to be shortening the life of sub-surface pumping 
equipment. 

Petreco has also helped in many important ways 
toward making refinery processing a more exacting 
science. Petreco electric distillate treating has brought 
automatic, precision-controlled accuracy to such op- 
erations as contacting, scrubbing and washing. 


A single-purposed dedication to pioneership in its 
field has enabled Petreco to grow by helping the 
various branches of its industry to better methods, 
better products and greater operating efficiency . . . 
with substantial profits as a result. Petreco shall con- 
tinue to devote its total energies and experience to 
this program. 


In 1906, Dr. Frederick G. Cottrell of the Univer- 
sity of California, perfected a method of precipi- 
tating solids from flue gases by subjecting the 
latter to the forces of a 100,000 volt electric 
field. In exploring possible uses for the process 
his attention was called to the tremendous waste 
in the petroleum industry caused by ‘‘useless’’ 
oil held in emulsion. 





After a series of extensive tests into the use of 
the electric field for breaking emulsions, the 
first commercial installation was set up at the 
Lucille Oil Co., at Coalinga, California. The 
plant successfully reduced an emulsion of 14% 
water to less than 2% at the rate of 1000 barrels 
a day. The first electric dehydrator had been 
installed, and Petreco had taken the initial step in 
leadership based on a long series of ‘‘Firsts’’: 





50 YEARS’ LEADERSHIP 


processing of petroleum products 


FI RST Closed Fl RST Horizontal Electric F| RST v= Pressurized 7 RST Flow Line 
Dehydrator Treating Unit Dehydrator Dehydrator 


*Photos used are typical of types of 
units mentioned. They are not, in 
every instance, photos of original 
installations 


FI RST Electric Fl RST Spherical Fl RST Electric Distillate 
Desalter Desalter Treater 





Electric Electric Lube Glocivic Two-stage Electric 
Sediment 
Desaponifier Oil Treoter Separator Distillate Treater 


PETR E<O 


A DIVISION OF PETROLITE CORPORATION 
3202 South Wayside Drive, Box 2546, Houston 1, Texas 
1390 East Burnett Street, Box 7216, Long Beach 7, California 


Specialized Petroleum Treating Processes and Equipment 





FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions ore built to safely 
handle liquids and gases at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in 
cludes flanged, screwed and socket weld end 
globe, gate and check valves—ells, tees and 
crosses — couplings — bushings— plugs —vunions— 
flanges and flange unions—and weld caps 


” 
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MORE REFRIGERATION TONNAGE 
AT LESS COST 

More than 70 years of engineering and 
manufacturing experience is incorporated in 
Vogt refrigerating and ice making equip 
ment. Compression Systems and Tube-lice 
Machines in a wide range of capacities 
serve industrial and processing plants and 
institutions here and abroad 
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SPECIAL MATERIALS COMBAT CORROSION 

AND PRODUCT CONTAMINATION 
Our modern shops produce a wide variety of equip- 
ment from special metals and alloys to fight cor- 
rosion and product discoloration or contamination. 
Fabrication procedures insure that corrosion resistant 
properties of welds will match that of the materials 
used to construct the equipment. 


PROCESS EQUIPMENT FOR 

EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oil chillers, crys- 
tallizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world 


HIGH EFFICIENCY STEAM GENERATORS 
Vogt steam generators are designed to give maxi 
mum rating in a minimum of space, with high ef- 
ficiency and low maintenance expense. Bent tube 
and straight tube designs are available for solid, 
liquid or gaseous fuels to meet every power, pro- 
cess or heating requirement. 


HENRY VOGT MACHINE CO., LOUISVILLE, 


SALES OFFICES: 
New York, Chicago, Cleveland, Dellas, Camden, N. J., 
St. Lovis, Charleston, W. Vo., Cincinnati 
PRODUCTS FOR REFINERIES, CHEMICAL 
PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 
Write for literature, Dept. 24A-GPP 
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THE FIRST 100 
YEARS ARE 


We haven't been around for Petroleum's entire first century, 
but we have helped it through the seventeen years of its greatest growth. We 


are proud of our ever-expanding role in the greatest industry on earth, and we 


ENGINEERS AND are proud, too, of these reasons behind this expansion: greater efficiency, 
careful attention to each detail of engineering and construction, and a policy of 


always giving you, our customer, greater value than the contract calls for, 
PETRO CHEMICAL whether you are in the petroleum refining industry or the fields of chemicals 


and petrochemicals. 


PLANTS FOR 
Because of the many repeat contracts from satisfied customers 
THE PRODUCTION and the confidence placed in us by many new customers, we have grown into an 
OF EVERYTHING organization capable of handling your every engineering 
and construction need. We have proved this to Ao | 
FROM A TO X, OR Ch HY 
nearly every refiner, big or little, in the industry—and r "\\ 
ACETALDEHYDE we expect to go on proving it through } 


Petroleum’s next hundred years. 
TO XYLENE 
ta [ with the TREC we mari 


A DIVISION of VITRO CORPORATION of AMERICA 


RY ENGINEERING Company 


FARMINGTON NEW YORK TULSA TORONTO 
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Highlights of Progress 
in Double-Flow Design 
Down Threugh He Nemre 


heavy unitized steel ‘equipment supports; the 


efficient elevated , 
fan stack is an important; functienal part of Double- 


modern velocity fécé 
Flow cooling towefrsy 











- — = - 


‘The full-height louvered faee’N 


open Mup for maximum ait 
Peserietion of air travel by icé 


I~4 c © 
Drift eliminator in the original Double-Fiow were the most efficient of that 
period. Herringbone eliminators im Class..600.Double-Flows remove more 
entrained moisture and reduce the static pressure drop. 


In 1938; The Marley Compatiy ‘intre- 


duced“a new cooling tower that Was 
prove to be the most important sing 
advancement in the entire history of 
industrial water cooling — the Marley 
Double-Flow. Far from being just an 
improvement or refinement of existing 
cooling towers, the Double-Flow was 
an entirely new concept of water cool- 
ing based on the revolutionary cross- 
flow principle of a single fan serving 
two cooling cells by drawing air hori- 
zontally across both cells. 


Since that time, more than 2000 Double- 
Flows, involving more than 6000 fan cells, 
have been put into industrial service, and 
the billions of gallons cooled daily by 
Double-Flows exceed installed capacity 
of any other type of tower. The Double- 
Flow has become, by any standard of 
measurement, the Number One Indus- 
trial Cooling Tower, both at home and 
abroad. 


Performance has keyed Double-Flow's 
popularity over the past two decades; 
performance that is a matter of record, 
based on valid and published tests. » De= 
pendable performance—earliest Double- 
Flows are still in daily service. Contim- 
ually-upgraded performance— Marley has 
constantly improved fans, fan cylinders, 
drift eliminators, fill, mechanical @qtip- 
ment... every functional and structural 
element ... all to further its goal of 
‘‘moving more air to cool more water 
more efficiently’’. 


Thé Marley Company believes thatthe 
ultimaté iin. cooling towers is. “always 
building; never built’... and is proud 
to present the new Class 600 Double-Flow 
that: embodies many new and important 
advaneéments in water cooling practice 
and achievement. 


Marley equipment and components covered by U, S. and Foreign Patents and Patents Pending 


te ea 





O00 Cb Fowe bet 
Marley Class 600 Double-Flows 


again revolutionize water cooling! 


The Class 600 Double-Flow is unusual in profile, unprecedented in performance— 
and here are the highlights: Angular sidewall construction and fill of uniform width at 
all elevations permits increased cooling capacity in every frame size with.greater power 
economy and conservative basin cost . . . from the new wide angle louvers-te the’ fan, air 
flow is cleared of obstructing dumaie. resulting in lower draft loss; amore efficient air. 
movement ... angled louvered walls prevent splash-out, prev ent winter 1 icing ~ a 
new inert nate ials throughout tower 
extend service life. Get complete information 
on these modern cooling towers from the 
Marley engineer in your city or 


write The Marley: Company, =. 











The Marley Company 


Kansas City, Missouri 








Quaker State salutes 


100 years of progress in petroleum 


When the first “horseless carriages” 
hit the road, large green and white 
signs were being nailed to trees and 
posts, telling the world about a new 
motor oil—Quaker State. 

Since those early years, Quaker 
State has been ahead of each new 
advance in engine design. The first 
crankcases were filled with Quaker 
State. And Quaker State helped lu- 
bricate the first air-cooled engines. 

As car engines have become more 


powerful, the need for highest 
quality lubricants has increased 
proportionately. 

Today, exhaustive testing and 
consummate refining skill keep 
Quaker State years ahead of the 
toughest lubrication requirements 
of modern high compression en- 
gines. At the same time, Quaker 
State is looking ahead through 
research to even greater benefits 
and further progress with oil. 





QUAKER STATE OIL REFINING CORPORATION 


Member Penn yivania Grade Crude Oil Association 


HOME OFFICE: Oi! City, Pennsylvania; REFINERIES: Emienton, 
Pennsylvania; Bradford, Pennsylvania; St. Marys, West Virginia 











DDAI- 


as for 36 years — 

A Name of Growing 
Significance in the Oil 
Industry in Producing, 
Refining and Marketing 


ANDERSON-PRICHARD 
O1lL CORPORATION 
OKLAHOMA CITY, OKLAHOMA 


Refineries at Cyril, Oklahoma and Arkansas City, Kansas 
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...one like it — built 


HO IS HANDLING a growing share of the significant refinery 
tbc projects? Look at Badger’s record: More than 
thirty petroleum-petrochemical processing plants completed 
since 1952... twelve current projects ranging in value up to fifty 
million dollars each. 

What has led to Badger’s unusual success? An engineering staff 
of unsurpassed experience. The ability of this staff to look creatively 
at each project (even those you may have considered routine). Key 
Man Operation — from inception to completion your project is 
handled by a Badger principal. 

These advantages — the important “differences” in Badger serv- 
ice — can help make your projects more successful. Let a Key Man 
show you how — write or phone today. Badger Manufacturing 
Company, 230 Bent St., Cambridge, Massachusetts. 


built by BADGER 


DESIGNERS * ENGINEERS * CONSTRUCTORS * MANUFACTURERS 


OFFICES AND SUBSIDIARIES IN NEW YORK «© HOUSTON +« TORONTO «© LONDON « THE HAGUE 


——s | 


2 
r 





11 


Me ESEBRSRRRY 


eco oe | 


by Badger 


Qerude distillation-Esso Nederland N.V.*;@ Catalytic re- 
forming - Esso Standard Oil Co., Esso Nederiand N.V.* Esso 
Standard Refinery S.A.*; 8 Catalytic polymerization - 
Socony Mobil Oil Co. ;@}Petrochemical production - Cosden 
Petroleum Corp.; @ Aromatics recovery (Udex) - Humble 
Oil and Refining Co., Sinclair Refining Co | Alkylation - 
(HF) Champlin Oil and Refining Co., (H.SO.) Chinese 
Petroleum Corp. ; @ Hydrofining ~ Esso Standard Oil Co., 
Esso Nederland N.V.* Esso Standard Refinery S.A.*; QT reat. 
ing and finishing -Esso Nederland N.V.*; @ Dewaxing-deoil- 
ing - Sinclair Refining Co.; Propane deasphalting - 
Anderson-Prichard Oil Corp.; Lube oil fractionation - 
Sinclair Refining Co. 


Some Other Current and Recent Projects 
Petroleum resins ~ Esso Standard Oil Co. « Diesel fuel refin- 
ing - Lago Oil and Transport Co. « Light ends recovery - Esso 
Standard Oil Co. « Paraxylene manufacture - Sinclair Refin- 
ing Co. « Oil additives manufacture - Sinclair Refining Co 
Asphalt production - Esso Standard Refinery S.A. « Sulfur 
recovery - Socony Mobil Oil Co. 

*Project of Badger-Comprimo N.V. 


* BRUSSELS 





From 
Primary Element 
to Final 
Control Element... 


maeluminelatiulliicis 
relate Mmetevaline) (<1 ae 





Through positioner and / or transducer... To control valve 
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MASONEILAN 
PNEUMATIC CONTROLS PROVIDE 
MAXIMUM SIMPLICITY AND DEPENDABILITY 


Complete selection of pneumatic control devices for control of flow, 
pressure, temperature and liquid level. 


For over seventy-five years, Mason-Neilan with the usual Mason-Neilan concern for 
has developed a constantly expanding line of dependability and long term efficiency. 
pneumatic controls for simplifying and ad- Whatever your needs for equipment to con- 
vancing power and process plant, and pipe- trol pressure, temperature, level or flow, call 
line operations. on Mason-Neilan. Examples of the major 

Now, from one source, you have a selection product groups in the Masoneilan line are 
of proven pneumatic instrument and valve de- shown here, and extensive assistance is avail- 
signs; plus a number of electric devices which able in selection and application. 
make possible further improvements in auto- For catalog information on Mason-Neilan 
matic control. These have been developed Controls, write to: 


Nason-NEILAN 


Division of Worthington Corporation 
49 NAHATAN STREET, NORWOOD, MASS. 


District offices or Distributors in principal cities in U. S$ 
In Canada: Mason-Neilan, Division of Worthington (Canada) Ltd. 


Pressure, Temperature, Flow and 
Level Transmitters 


Indicating, Recording and 
Controlling Instruments 


) “ 


Liquid Level 
Controllers and 
Transmitters 


Globe, Angle, 
Three-way and 
Non-Indicating Controllers Butterfly Control 
Valves 
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DESIGN FOR TOMORROW 


The time is past when a petroleum, chemical or 
petrochemical plant could be built to meet 
immediate needs. In this fast-moving field it must 
be designed and built with an eye to tomorrow. 


CREATIVE ENGINEERING 


The covering of every detail of the design and 
engineering of all processing units and auxiliary 
equipment, is provided by an unusually well-organized, 


closely knit team of engineers and draftsmen. 


VISIONEERED PROCUREMENT 


Working in close coordination with estimating, 
engineering, drafting, field construction, 
inspection and expediting personnel, the 
Procon purchasing staff provides many 


intangible services of inestimable value. 


PRECISION CONSTRUCTION 


Applying the all important intangibles to construction 
of petroleum, chemical and petrochemical plants is 
the specialized function of Procon. Modern, efficient 
construction techniques form but a part of the 


precision construction system developed by Procon. 


offs PROCON Gncorporated 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 
PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON. w. c. 2, ENGLAND 
PROCON INTERNATIONAL &.A., SANTIAGO DE CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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[) DESIGNED 
"FABRICATED 
ERECTED BY 


FOR THE 


as far as is known... 


THIS IS THE LARGEST STEEL TANK 
IN THE WORLD 


CAPACITY 357,000 BARRELS 
DIAMETER 285 
HEIGHT 32 


Russell H. Hall 
Supt. of Construction & Maintenance 
Tulsa City Water & Sewer Dept. 


_ 
W.R. Holway and Associates 
Consulting Engineers 


HAMMOND IRON WORKS 


“HAMONDTANKs 744 BROAD STREET, NEWARK 2, N. J. 
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Powell Valves in the 


1846 The Wm. Powell Com- 
pany was founded in Cincinnati, 
a world-pioneer in valves. 


Older than the first oil well... The Wm. Powell Company 
was founded in 1846. . . 13 years before the first oil well was drilled by Colonel 
Drake at Titusville, Pa., in 1859. So Powell Valves were ready to serve the oil 
industry from the very day of its birth—and ever since has been supplying many 
of the vital valves for refining and storage of our priceless possession of petroleum. 


Powell engineers and metallurgists will gladly make a careful analysis of your 
flow control problems and submit their recommendations for your particular 
requirements. For every flow control problem—whether handling oil, steam, 
water, gas, air, corrosive fluids—Powell offers more kinds of valves, available in 


16859 The first producing oil 
well was drilled by E. L. Drake at 


Titusville, Pa 


the largest variety of metals and alloys. 


3061A—New steel Swing Check 6003—Steel Gate Vaive 
375—Bronze Gate Valve for 200 Valve for 300 W.P. Bolted for 600 pounds. Outside 
2491—Stainless Stee! Gate Valve for pounds W.P. Union bonnet, inside flanged cap. Full, unobstructed screw rising stem and 
150 W.P. Outside screw rising stem and screw rising stem flow through the valve is yoke. Powell Steel 
yoke, solid wedge disc. €% eee sy Renewable provided when disc is in Valves, 150 through 
Can be supplied mckel-bronze solid wide open position 2500 pounds, meet 
with interchangeable ' or split wedge discs latest Standards 

"| split wedge disc <-> : 
- a 
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Petroleum Panorama 


-_ 
Refinery-— Powell Valves are 
used in oil refineries and in petro- 
chemical installations all over the 
world. 


Your local distributor carries an inventory of many types of Powell Valves. Or 
write direct to us for facts about special applications. 


POWELL... 


world’s largest family of valves 


THE WM. POWELL COMPANY « Cincinnati 22, Ohio an 


Dependable Valves Since 1846 Storage-P owell Valves also 
provide flow control in storage 


and pipeline facilities. 


” 


2453SG—Large Stainless Stee! Gate 3059G—300 Pound Steel 2475~—Stainless Steel 
Valve for 150 W.P. at Lubricated Plug Valve 0.S. & Y. Globe Valve for 
500F. Outside Bolted gland type, gear } 150 W.P. at SOOF. Screwed 2201—Semi-steel Lubricated 
screw rising stem and operated. Sizes 6" to 12 2 end valves of this design Piug Valve for 175 pounds W.0.G 
are also available Single gland type. Sizes 1” to 
4°. Can be supplied with 
screwed ends 


yoke. End flanges 
conform to MSS SP-42 


~ 4 - a 
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CHEMICAL PLANTS oftering 
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independent company, 
owner-managed 


SD management takes direct responsibility for 
your project. There is no outside financial control 


or interest. 


Specialization 
in the chemical field 


SD’s management and technical talents concentrate 
exclusively in the chemical field—recognized 

to be the most formidable for engineering 

and construction companies. 


Leadership in process 
design, development and 
creative engineering 


SD's important original process contributions to the 
industry are acknowledged throughout the world. 
Whether the knowhow is the client's or original 
with SD, the company takes process 
responsibility—it is not simply a purveyor of 
man-hours of engineering. 


World-wide 
operating experience 


SD’s world-wide network of commercial and 
technical affiliations and associations is centrally 
coordinated for prompt assimilation of new 
developments. SD is experienced in designing 
to the standards, codes, costs and customs of 
many countries. 


Managed and staffed by 
outstanding technical men 


Exceptionally qualified technical personnel fill all 
SD departments, including some of the ablest 
experts in their fields. 


Client’s interests 
served exclusively 


SD serves clients as professional designers and 
builders—not manufacturers or merchants of 
equipment or materials. SD’s services are 
available on a completely confidential basis, 
assuring you of maximum security on restricted 
information. 


Comprehensive services 
e design 
e construction e start-up 


SD undertakes complete and integrated 
responsibility for all phases of a project—from 
earliest planning to plant start-up and full operation. 


SD has achieved a 
reputation for completing 
projects on time, in fully 
operable condition and 
without start-up difficulties. 


Consider all these factors carefully before building your next chemical plant. > 


Request new illustrated brochure giving SD’s organization concept, methods and achievements. 


Scientific Design Company, Inc. 


CHEMICAL PROCESSES @ PLANT DESIGN @ CONSTRUCTION 
Executive Offices: Two Park Avenue, New York 16,N. Y. @ Engineering Offices: Jersey City, New Jersey 
Research Center: Manorhaven, L. 1., New York 
Affiliate: Société Francaise des Services Techniques $.a.r.1. (SFST), Paris, France 





Stauffer | 
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SINCE yg 1885 
. 4 


a Major Source of supply 


SULFURIC ACID... 


American Industry uses over 16,000,000 tons of sulfuric acid annually 
. most necessary of all chemical compounds. 


It is considered 


the “basic chemical” 
The services of Stauffer Chemical Company to industry would be remarkable if they 


rested on only three factors: (1) It is a major source of sulfuric acid. (2) It is the 


largest producer of pure sulfuric acid reclaimed from refinery or chemical wastes. 
(3) It is the largest marketer and processor of sulfur and chemicals based on sulfur. 
Boric acid, Hydrofluoric acid, Muriatic acid, Nitric acid and Tartaric acid 

are among other basic chemicals supplied by Stauffer. 

If you are interested in any of these acids in quantity, or in information about them... 


Stauffer is a MAJOR Source of Supply 
STAUFFER CHEMICAL COMPANY 


380 MADISON AVENUE, NEW YORK, N. Y. 
Akron, O. Chicago, II Houston, Tex. Los Angeles, Cal. No. Portland, Ore. Ctaut or 
vile em 


Oakland, Cal. Omaha, Nebr. San Francisco, Cal. Tampa, Fla. 


CHEMICALS 

Since 1885 Stauffer Chemical Company has provided American Industry and Agriculture with a growing — 

stream of chemicals to keep pace with the requirements of expanding basic industries such as steel, SINCE SS 1885 
to meet the needs of new industries such as synthetic fibers and “3 


petroleum, rubber, glass and paper 
plastics and to satisfy the demands of scientific farming for new and effective agricultural chemicals. 
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MANY NATIONALITIES 





HAVE WORN THE HELMET 


ae 


om 
By 


Men of 43 nations—from Edmonton to Rio, from Fawley to the Philippines—have 
heen constructing Foster Wheeler process plants for 45 years. Trained by Foster 
Wheeler's construction experts, national workers have worn their FW helmets with pride 


—developing new skills and abilities and helping to enrich their countries’ economies. 


The result—more than 800 process plants on stream or under construction all over the 


world, including every type of refining process known to the petroleum industry. 


In almost a half century of design, engineering and construction work Foster Wheeler 
has accumulated a world of specialized technical know-how that can help you get on 
stream on time—with a complete new plant, modernization of existing facilities or the 
addition of individual process units. Foster Wheeler also supplies process equipment, 


steam generators, condensers, cooling towers and nuclear energy components. 


i oster Wheeler Corporation, 666 Fifth Avenue, New York 19, N.Y. 


FOSTER WHEELER 


NEW YORK * LONDON * PARIS * ST. CATHARINES, ONT. 
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Chapman Cast Iron Valve for oil, 
woter or gas service 


Since 1875 
Chapman Valves for the & 
Petroleum Industry 





The Chapman Valve Manufacturing Company, 
since its organization in 1875, has kept step with 
developments in the Petroleum Industry; meeting 
promptly and efficiently the demands for valves to 
withstand increased pressure and temperature 
specifications. The Chapman line today covers a 
complete range of bronze, iron, cast and forged 
steel valves, and valves of special design for 
super-critical pressures and temperatures, 

as well as for unusual service conditions. 





Keeping pace with the Petroleum Industry 
keeping pace with all industries — has kept 
Chapman progressive and aggressive. 

All Chapman design and manufacturing practice 
is geared to meet exacting demands with valves 
that give top performance with 

lowest maintenance cost. 


A Chapman U-bend valve with 
Coniflow Control designed and built 
by Chapman for catalytic cracking service. 





The CHAPMAN 
Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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A 30,000-barrel-per-day liquid 
copper treater processing refin- 
ery gasoline at Borger, Texas. 


Over 25 years of service to the Oil Industry! 


Back in the °30’s, the big news in gasoline refining was a new Significant processes and developments relating 
process, licensed by Phillips Perco Division, for treating and to the following are licensed by 

sweetening gasoline. Unlike previous processes then in use 

for converting the ors see Gasiein sulfur in PERCO DIVISION: 

gasoline to odorless disulfide, Perco’s copper salt sweetening 
process did not reduce the octane rating! Eventually, this 
process was adopted by more than 100 oil companies. 


@ HF alkylation 
Di-isopropy] alkylation 
Butane isomerization 
A few years later, Phillips designed and operated the first 
plant for large-scale commercial production of aviation 
gasoline by the hydrofluoric acid alkylation method. During 
World War II, two important projects were the design and 
operation of one of the first butadiene plants for the Govern- 
ment... and the first and only plant for the production of 


Isobutane cracking 
Synthetic rubber 

Butane dehydrogenation 
Butylene dehydrogenation 


RRR fr“ S Butadiene separation and purification 
di-isopropy! alkylate. 

Other Phillips developments which have been licensed to 
the industry are processes for production of Carbon Black, 
Synthetic Rubber, para-Xylene and Plastics. @ Miscellaneous devices for the drilling 

In the future, we hope to be of even greater service to the and LPG industries along with a wide variety 
petroleum industry. For complete information, consult Perco. of laboratory equipment 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 


PERCOL 


Ce 


Acetylene production 


Fractional crystallization 
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Petrochem Directory 


of Isoflow furnace users includes refiners 
and petrochemical processors throughout the 
free world. They and the engineering and 
construction firms have 
proved to themselves 


CE as 


Petrochem Isoflow 
furnaces are most 
economically 
desirable by any 


comparison, 


illustrates 
repeat 
orders 


Abasa id Oils Ltd 
Ac cad ‘a Corp 

B 

"Four Le Ratfinage De Pe trole 


#American Bitumuls & Asphalt Co 
*, 


American Glisonite Co. 
*Amer 
*Ameri can Republics Corp 
A 
# Anderson. ‘Prichard 01 | Corp 
3 ration, Ltd 
* “Aquila”, “Societa Per Azioni 
Tecnico-Ind 
*Arabian American Oil Co 
Arkansas Fuel Oi! Corp 
*Arkansas Louisiana Gas Co 
Asahi Chemica! Industries. Ltd 
*Ashland Oil and Refining Co 
Asia Oil Co 
* Asiatic Petroleum Corp 
Atlanta Gas Light Co 
*The Atlantic Refining Co 
Atlantic Seaboard Corp. 
Atlas Powder Co. 
*#Atlas Processing Co 
Attock Oil Co., Ltd 
*Aurora Gasoline Co 
* Azienda Nazionale Idrogenazione 
Combustibili 


triale 








UNLIMITED IN SIZE 
_— 


aye 


%*The Bahrain Petroleum Co., Ltd. 
Barnsdali Oil Co 
*Bay Refining Comp. 
Berry Asph 
*Bitumen and ‘Oil Ret *Uvetrahiay itd. 
The Bla 
- song Roberts 
B wie Uas 
Brazos River Gas neg 
* British An 
*British Petroleum Chemicals, Ltd. 
Th. Brit t Ltd 


eConot oan Co. 

*The California Co. 

#California Texas Oil Co., Ltd. 
Canadian Chemica Co., Ltd. 

%*Canadian oil Refineries, Ltd. 


Canton Refining Co. 


* 
Phillip Carey Mfg Co. 
x 


Caribbean Refining Co. 
“Carthage Co. 
#Celanese Corporation of Aenerice 
Chemicals & Solvents Co. 
Cit Con Oil Corp. 
Clairborne Gasoline Co. 
“Gis Dow Chemical Co. 
Colorado interstate Gas Co. 
ae. Southern Chemical Corp. 


*Compagnie Francaise de Ratfinage 
Compagnie Cons. de Petroleo 


#Continental Oil Co. 
#Cooperative Refinery Ass'n 


#Cosden Petroleum Corp. 
asta! Ref 


#Creole Petroleum Corp. 


*Davison Chemical Corp. 


f t< 


*Deep Rock Oi Co orp 

*/ 

*The Derby Oi l Co 

* [ y 
#duPont de Nemours & Co., E. I. 


*East St em. Corp 
The El beveds Ref nin e Co. 
*E| Paso Natura! Ga roducts Co 
*EIk Refining Co 
Empire Petroleun 
Empire State Oi! Co 
Equitable Gas Co 
Esslinger-Misch Co 
*Esso Eng. & Research 
Esso Petroleum Co., Ltd. 
*Esso Standard Oil Co 
Etablissement Kuhimann 
*Ethy!l Corp 


*Farmers Union Central Exch. Inc 
The Firestone Tire & Rubber Co 
Fletcher Oil Co. 

Foster Grant Co., Inc 

Francitas Gas Co. 

Freeport Sulphur Co 

Frontier Natural Gasoline Co. 
4 rontier Refining Co. 


PETROCHEM-ISOFLOW FURNACES 


CAPACITY DUTY 


| PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 


Petrochem-isoflow copyrighted internationally 
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%*Gasoline Products Corp. Pacific Refiners Ltd. *Stanolind Oil Co 
General Aniline & Film Co orp *Pan American Petroleum ( orp Stauffer Chemical Co. 


*General ee Corp. Pan American Refining Corp. Sterling Oil Co. 
Goliad Co Pan American Southern Stoll Ref. Co. 
*Great Northern Oil Co. Pana wera, Co. *Sun Oil Co 
Gulf Kuwait Panhandle *Sunray Mid-Continent Oil Co. 
*Gulf Oil Corp. be Parade Gasoline Co. *Sunset International Petroleum Corp. 
Guif States Recy raffine C Swedish Shale Oil Co. 
pees Petr. Co. 
ae, Co. *F nd. Chemicals Cor Taiwan Fertilizer Co., Ltd 
A ste Petco Corp. %* Takamine Overseas, Inc. 
Hi. Way Refining, ‘Ltd. Tankage & Transport, S. A 
H Petrocarbon Chemicals, Inc. a aw Inc. 
—— Natural Gas Co. ; Ltd Inc 
Petrol Refining Co. Tecnica  ireecroart e Derivati 
Humble Oil & Refining Co. *; eo Bra A ssee Gas Transmission Co 
#Petroleos Mexicanos (Pemex) Terminal Refining Co. 
Husky 0 Oil Co. *T: t ene & Chemical Corp 
*Petrolite Corp. #The Texas Co. 


p> ; 
*Idemitsu Kosan Co., Ltd. #Phillips Petroleum Co. *Texas Gas Corp. 
*T: 
indiana Farm Bur. Co-op, Ass'n., Inc. Pittsburgh Consolidated Chemical Texas Natural Gasoline Corp. 


#ingram Oil & Refining Co. *Plymouth Oil Co. Tidewater Oil Co. 


*7 
; Pontiac Refining Corp. * Trinidad Leaseholds, Ltd. 
Jarvis Refinery Co. *F ty Ga f 
Premier Oil Refining Co. of Texas 
#Johns- Mansville Products Corp. *United Gas Pipe ine Co. 
*The Pure Oil Company 
Jones & Laughlin Steel Co. Sead *Union Oil of California 


Koa Oil Co. Ltd. R. J. Oil & Refining Co., Inc. Kraftstof A. C. 
' [ 
Kuweit Oil Co., Ltd. de ’ Atlantique U. S. Stee! Corp. 


Lak Rafineria E. -Exploreco de Petroleo 
La Porte Titanium Ltd. et N ee bane Co. 
#Lion Oil Co. # Regent Refining Lt Ltd. . Venezuela Gulf Refining Co. 
Rhone- Poulenc *The Vickers Petroleum ( 


Lone Star Sulphur Corp. *R f n Ref 
#Richardson and Bass —- Petroleum Corp. 
atch Oil Ref. Co 


Lubrizol ios oration, The f ; ) 
. Richmond Exploration Co. West oy Refineries, Inc. 
Ma k f Westlake ne Corp 
%* Magnolia Petroleum Co. #Royalte Hi- ‘Way, Ltd. Williams, ¢. K. 
Repressuring Agreement Woodlawn Processing Co. 
M bs Aced *Salt Lake Refining Co. #Wyco Pipe t 
McCarth il & Gas Corp. * Tr 
*M + Beir dh 4 #Shell Oil ‘Company of Canada, Ltd. *Yacimientos Petrol. Fiscales (Gov't) 


*McMurrey Refining Co. 
McNutt Oii & Ref Shell Chemical Corp. CONTRACTORS & ENGINEERS 


Mene Grande Oil Co 
M t *Shell Refining & Marketing Austin Co. Jones & Laughlin Steel Corp. 
Badger Manufacturing Co. The M. W. Kellogg Co. 
* Signal Oil & Gas Co. Bechtel Corp. Koch Engineering Co. 
%* Midland Cooperatives, Inc Carves Bechtel-Price-Callahan Koppers Co., Inc. 
M ver Fue *Sinclair- Prairie Oil Co. Bechtel McCone Litwin Engineering Co. 
Mississippi Chemical Corp * air Ref Blaw-Knox Co. The Lummus Co. 
*Mitsut t Siry- Chamon Co. H. A. Brassert Arthur G. McKee & Co. 
* Mitsui Petrochemical Industries * C. F. Braun & Co. O. L. Olsen Co. 
awk | *Societa Edison Brown & Root, Inc. The Ralph M. Parsons Co. 
#Monsanto Chemi cal Co ete de Belge de Canadian Bechtel, Ltd. Petroleum Construction Co. 
ana Dak ties ¢ Societe Cherifienne des Petroles Canadian Kellogg Petroleum Engineering Co. 
*Societe Francaise des Petrole Catalytic Construction Co, Pittsburgh Des Moines Steel Corp. 
*Societe Industr. Belge ta Petr., s A. Chemical Constr. Corp. Preston Construction Co. 
National Coopera ef. A %*Societe Naphtachimie Deita Engineering Corp. Pritchard Co. 
* National Lead Co. * Societe Nationale Dresser Engineering Co. Process Engineers 
National Refining ¢ des Petroles d’Aquitaine Ehrhart & Assoc., Inc. Procon, Inc. 
Naugatuck Chem cal Co. %*Socony Mobil Oil Co., Inc. The H. K. Ferguson Co. The Refinery Engineering Co. 
%&Neches Butane Products Co *Solvay & Co. Fish Engineering Co. Refinery Maintenance Co. 
Neville Chemical Co Southern Cotton Oil Co The Fluor Corp., Ltd. Scientific Design Co., Inc. 
%New Mexico Asphalt & Refining Co Southern Natural Gas Co Ford, Bacon & Davis, inc. Southwestern Engineering Co. 
New York State Natural Gas Corp. * Southport Petroleum Co. Foster Wheeler Corp. Stearns-Rogers Mfg. Co. 
%x Nippon Petroleum Refining Co., Ltd *Southwestern Oil & Refining Co Gasoline Plant Constr. Co, Stone & Webster Eng. Corp. 
Northern Utilities Co. * Spora-Kopparberg J. B. Gill Co. Stratford Engineering Corp. 
Standard Oil Co. of Argentine The Girdler Co. Tears Engineering Co. 
Odessa Natural Gasoline Co Standard Oil Co. of Brit. Col., Ltd Graver Constr. Co., Inc United Engineers & Constr., Inc. 
%*The Ohio Oil Co. *Standard Oil Company of California LS$.G & C oe : Universal Matthey Products, Ltd. 
Old Colony Tar Co. * Standard Oil Company (Indiana) Diebviin, i nero Universal Oil Products Co. 
Old Dutch Refining Co *The Standard Oil Company (Ohio) Houston Oil Fields Mat’! Co. vitro Corp. 
%*Olin-Mathieson Chemical Corp. *Standard Oil Company of Texas Hudson Engineering Co. Walco Engineering & Constr. Co. 
Onyx Refining Co. *Standard-Vacuum Oil Co. The Humko Co. Del F. Webb 
Oyster Shell Products Corp Stanic Industr. Petrolifera, S.p.A. Hydrocarbon Research, Inc. The J. G. White Eng. Corp. 


Michigan Wisconsin Pipe Line Co 


%* Naph-Sol Refining Co. 


REPRESENTATIVES 
Rawson & Co., Houston & Baton Rouge * Wm. H. Mason Co., Tulso * Lester Oberholtz, | Ange * Faville-Levally, Chicago 


D. C.. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston * G. W. Wallace & Co., Denver & Salt Loke City i Ta 
International Licensees and Representatives: SETEA-S.A. Comercial, Industrial, y de Estudios Tec venos Aires, Argentine * 4 


urtey, Liege, Belgique * 


Industrial Proveedora, Caracas, Venezuela * Societe Anonyme Heurtey, Paris, France * Societe Anonyme Belge 


Petrochem 6.M.B.H., Dortmund, Germany * Heurtey Italiana $.P.A., Milan, Italy * Birwelco Ltd., Birmingham, England 
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the history 


Murray has pioneered with turbine drives for low pressures, high back 
pressures and higher speeds, matching our facilities to the oil industry’s 
requirements. 











Today, Murray is identified with the most modern oil industry installa- 


Murray 


MURRAY IRON WORKS 
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4—50,000* Hr. shop 
assembled steam 
generators with air 
pre-heaters. 
Operating pressure 
625 psig. 
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of the OIL INDUSTRY 


Keeping pace with oil industry progress, Murray Type MD Steam Gen- 











erators have won wide acceptance. For low initial cost and high operat- 


ing efficiency with capacities up to 70,000*/Hr., Murray cannot be 


Murray 


| BOILERS | 
COMPANY - BURLINGTON, IOWA 
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excelled. 





It’s a long climb to the top of your birthday cake, 


but the walk is easy on KLEMP GRATING! 





\ Hexteel vessel 
liners 


welded grating 


KLEMP METAL GRATING CORPORATION 


e EXECUTIVE OFFICES MANUFACTURING PLAN AN 
6601 South Meivina Avenue : 4 
Chicago 38, Hilinors 
POrtsmouth 7 - 


e EASTERN SALES 0 
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\ \ ES pee | a 
‘fe a WiLL 
We Tread the World with Safety 
o WESTERN ALES OFFICE 
538 Eastst Highway 
7 Alban "Calif 
Lands: pe 4 
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| where trouble-free performance is a matter of pride... 


DOW CHEMICAL COMPANY, TEXAS DIVISION, FREEPORT, TEXAS 


MADE IN USA 
TO THE STANDARDS 
OF AMERICAN INDUSTRY 


HEAT EXCHANGER TUBE for Applications from 
Marine to Petrochemical, from Compressor Intercoolers to 
“Cat-Cracker” Exchangers, in these popular Alloys Phosphorized 
Admiralty « Admiralty « Arsenical Admiralty « Red Brass, 85% 
© Deoxidized Copper « Arsenical Copper « Cupro-Nickel, 10%- 
20%-30% « Aluminum Brass « Aluminum Bronze,5% « Muntz 
Metal « Duplex Tube 


wa 


< 


One of the largest of The Dow Chemical Company's manufacturing 
installations is the Texas Division, where, in complex and brilliantly-painted 
plants hundreds of different components are processed and re-shaped to 
produce more than 40 fundamental chemical products. 
Chemical process condensers such as this at The Dow Plant, 
Freeport, Texas, are vital links in the production chain and are 
tubed with Cupro-Nickel, 30% Heat Exchanger Tubes. 
Combining excellent corrosion-resistant properties with 
very favorable mechanical properties, Scovill Tubes of this alloy 
make an important contribution to the trouble-free operation of these 
key units under very exacting service conditions. 
Let Scovill Technical Service . . . most experienced in the field. . . 
help you establish the best heat exchanger tube specifications for equ:!!\ 
trouble-free service in your own heat transfer equipment. 


SCOVILL MANUFACTURING COMPANY, Mill Products Division, 99 Mill Street, Waterbury 20, Connecticut. Phone PLaz: 
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Refining Equipment 
SINCE 
THE FIRST DAYS 





Steel 
Storage 
Tanks 


TANK CARS—CAR TANKS 
COMPLETE OIL REFINERIES { 


Of the well-known “GRAVER"” quality 
it by THE Wm. GRAVER TANK WORKS 


‘py Forty. Year Species = thee parmeuiar bee of work) 





ABOUT 1864— REFINERY NEAR TITUSVILLE, PA. 





PARTNERS IN PROGRESS FOR 100 YEARS 


Since the early days of oil, Graver has fabricated and erected refining 
equipment with the skill and understanding born of a satisfying, 
century-long association with the dynamic petroleum industry. This 
100-year association has enabled Graver to anticipate the fabricating 
techniques required for the ever-increasing complexity of the processing 
equipment and pressure vessels needed for more efficient production of 
consistently higher quality products. Many of the fabricating and 
welding techniques now commonly used were pioneered or perfected 

by Graver. Highlighted on these pages are a few of the types of refining 
equipment Graver has fabricated over the years. Other custom 
fabrications typical of Graver’s other services today in steels and alloys 
are shown on the back page. Stronger and more diversified, Graver stands 
ready to serve the petroleum industry with the skill and craftsmanship 
that has been Graver’s accepted trademark for a full century. 


1926—TAR PLANT 


1919— SPECIAL ELLIPTICAL STILL 


1924— PORTABLE REFINERY 





QUALITY 


SINCE 1857 














| 1949—FIELD-ERECTED 
CAT CRACKER 
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BUILDING FOR THE FUTURE ON A CENTURY OF CRAFTSMANSHIP IN STEELS AND ALLOYS 


The petroleum, petrochemical, chemical, nuclear and count- ties across America for both shop and field-erected fabrica- 
less other industries find a ready answer to their require- tion assure the quality craftsmanship required. Graver has 
ments for processing and storage equipment in Graver a special knack for handling the difficult assignments, too. 
custom fabrication and conservation tankage. As one of That’s why it’s a good decision to talk it over with Graver 


America’s largest metal fabricators, Graver’s modern facili- when you want it fabricated in steels and alloys. 


GRAVER TANK & MFG.CO.INC. east cuicaco, IND. « PLANTS AND OFFICES ACROSS AMERICA 


DIVISION UNION TANK CAR COMPANY 





New York + Philadelphia + Edge Moor, Delaware + Pittsburgh + Atlanta + Detroit - Chicago + Tulsa + Sand Springs, 
Oklahoma + Houston + New Orleans + Los Angeles + Fontana, California +» San Francisco + Seattle - Caracas, Venezuela 
Affiliates: The Lang Company, Salt Lake City + Sparling Tank & Mfg. Co., Toronto 











Tracing oil performance to its source—molecular composition, through mass 
spectrometer analysis at Gulf Oil's Research Center in Harmarville, Pa 


Gulf scientists score major advance 
in controlling lube oil performance 


What makes a good lube oil perform well? Not 
too long ago this was a baffling mystery locked in 
the unknown arrangement of lube oil molecules. 
A good oil worked—but no one really knew why. 

To find the answer, Gulf scientists literally tore 
the invisible molecules apart through electron 
bombardment in a mass spectrometer. The frag- 
ments were then analyzed, and the molecular 
make-up related to such factors as viscosity, pour 
point and oxidation resistance. 

This makes it possible to tailor lubricants for 
specific jobs by controlling the structure of their 
molecules. Tougher lubricants can be made to 
withstand the tremendous pressures, heats and ex- 
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treme tolerances of the future in aircraft, rocketry, 
atomic energy and other industrial processes. 

Gulf Oil scientists, while not alone in research- 
ing lube oil composition, have developed a new 
technique in applying the mass spectrometer to 
this purpose, and in “making sense” from the re- 
sulting data. 


GULF OIL CORPORATION 


Dept. DM, Gulf Building 
Pittsburgh 30, Pa. 





Since 1917 
SYMBOL OF MORE 
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Inverted Bucket Steam Traps Ball Float Traps 
for Efficient Condensate Drainage for Venting Gas from Liquid 


ist semi-steel or forged steel for all re- vailable in a variety of types and sizes for venting 


te drainage services. Ask for a stalog K oi or any gas from liquid under pressure Ask for 
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ECONOMICAL PETROLEUM PROCESSING 


» When the first Armstrong Steam Trap went 
into service in a petroleum refinery over forty 
years ago, the door was opened to a new era of 
efficient condensate drainage. An industry in 
which revolutionary developments were and are 
commonplace was quick to try the revolutionary 
Armstrong Inverted Bucket Principle. On paper, 
at least, it promised a logical answer to a very 
acute problem. 

Refinery experience quickly proved the effec- 
tiveness of the inverted bucket. The Armstrong 
Traps utilizing this principle provided perform- 
ance standards unknown before. There was no 
steam loss, condensate was discharged as fast as 
it reached the trap, ordinary dirt and scale was 
carried right through the trap and maintenance 
was slashed. 


Ball Float & Bucket Traps 
for Draining Liquids from Gas 


be 


Available in a variety of sizes and types for draining 
water from air, gas or steam lines or for draining light 
liquid from gas under pressure. Ask for Bulletin 289 
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Performance like this made Armstrong Traps 
the standard of the industry. Constant design 
improvements such as the adoption of all-stainless 
steel working parts, the introduction of forged 
steel bodies further increased the acceptance of 
Armstrong Traps. 

Today’s Armstrong Steam Traps provide the 
most advanced devolopment of the inverted 
bucket principle to provide efficient, trouble-free 
condensate drainage. 

Today, too, Armstrong has translated its 
extensive oil industry experience into other 
types of traps for removing gas from liquids, 
liquids from gas and liquids of one density 
from liquids of another density—all designed 
and built to meet Armstrong’s high standards 
of performance. 


Dual Gravity Traps 
‘for Draining Water from Light Liquid 
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Note particularly the words “fast and low cost 
erection” in the above letter. They characterize 
Midwest Shop-Fabricated Piping . . . whether for 
refinery, power plant or industrial installations. 
In this instance they were written by A. H. 
Chamberlain, construction superintendent, upon 
completing the installation of a Houdriformer 
Unit at the U.S. Oil & Refining Co., Tacoma, 
W ashington. 
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Excerpt from letter by: 
HOLMES & NARVER « Engineers-Constructors 
828 South Figueroa St. © Los Angeles 17 


There are three well-equipped Midwest pipe 
fabricating shops located to serve economically 
all sections of the country. Each is staffed by 
a highly skilled organization using the latest 
techniques. Each has wide experience on all 
kinds of projects so that the possibilities and 
limitations of all piping materials are well under- 
stood. You too will find it to your advantage to call 
in Midwest whenever you need fabricated piping. 


SALES OFFICES 
ASHEVILLE—(BOX 446, SKYLAND, N. C.) ¢ ATLANTA 9—72 11TH ST.N.E 
BOSTON 27—426 FIRST ST CHICAGO 3—79 WEST MONROE ST. 
CLEVELAND 14—616 ST. CLAIR AVE. « HOUSTON 2—1213 CAPITOL AVE. 
LOS ANGELES 33—520 ANDERSON ST. « MIAMI 34—2103 LE JEUNE RD 
NEW YORK 7—50 CHURCH ST PITTSBURGH 19—437 GRANT ST 
SAN FRANCISCO 11—420 MARKET ST. « ST. LOUIS 4—1450 SOUTH SECOND 
ST. © TULSA—1640 E. 21ST ST 





““THE SECRET OF SUCCESS IS CONSTANCY TO PURPOSE” DISRAELI Cosden began as a skimming 
F plant on an Oklahoma creek 
bank in 1926. It has become 


» 42,000-barrel refinery complex 


in West as id is still 


# Producer, custom refiner, 
marketer, Cosden —same 

as your company = has been an 
innovator from the start, 
making contributions to the 
industry in design of equip- 
ment, in product, in method of 
distribution. For a glimpse 


of the Cosden future, you have 








only to look to the past. 


= As man prepares to enter 
the age of space, Cosden, too, 
with typical constancy of 
purpose, is preparing for even 


greater contributions to come. 
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OSDEN PETROLEUM CORPORATION & PRODUCERS REFINERS MARKETERS 8 BIG SPRING, TEXAS 
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REFINERS 
AND CYANAMID— 


At Work 
where Progress 


Rules! 


Out of the working partnership of refiners and 
Cyanamid chemists are coming catalysts that pro- 
vide new measures of cracking efficiency. In this 
field where progress is the rule, this partnership 
is bringing results. It is constantly helping refiners 
to meet—and anticipate—the ever-increasing de- 
mands for superior fuels. Behind Cyanamid’s 
service as a major catalyst producer is its un- 
limited resources as a major chemical producer. 

Only Cyanamid’s man with the golden rule 
can bring such vast chemical research and de- 
velopment facilities to the service of greater 


refining progress. 


Basic in Catalyst Chemistry 





—_ CYANAMID —_ 





AMERICAN CYANAMID COMPANY 
REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N. Y. 


Originators of AEROCAT® Fluid Cracking Catalysts, AEROCAT TRIPLE A® High 
Alumina Catalysts, AEROCAT® 2000 Fluid Cracking Catalyst, AEROFORM® Fluid 
Hydroforming and Platinum Reforming Catalysts, AERO® HDS Catalysts, AERO® 
Specialty Catalysts, CYPAN® Drilling Mud Conditioner, AEROLUBE® Lubricating 
Oil Additives, AERONOX® Antioxidants, AEROSOL® Surface Active Agents 


Photo taken at Delaware Refinery, 
Tidewater Oil Company. 

















“We labor so intensely to make the machine run smoother . . . 
the plane fly faster . . . the building taller . . . the oil well deeper, 
that we forget about men!” 

This thought crossed the mind of Mr. F. W. Dye of Dallas, Texas 
while sitting comfortably in his den one winter evening. His atten- 
tion had been focused by a frequently read story in a book called, 
“Adventures in Contentment” written by David Grayson in the 
early 19 hundreds. 

Told in a forthright manner, the personality sketch of Charles 
Baxter was the tale of a man’s pride in his work. Baxter, a carpenter 
by trade, probably wasn’t wealthy . . . but he had a retinue of 
faithful customers who were also friends. The “half-done” job was 
completely foreign to Charles Baxter's nature. In his own mind, and 
those of his acquaintances, he was a craftsman with all the skill and 
personal integrity the title implies. Baxter's chief concern was 
satisfying his own high standards. He knew that in accomplishing 
this, his customers, too, would be well pleased with his work. 


Mr. Dye pondered the story and applied Baxter’s standards to 
the men working within Western Supply Company. His conclusion — 

“We still have our Baxters.” 

Technological progress . . . service to industry . . . superiority 
of product can be no better than the integrity of men! 


Thinking you might like to read the story of Charles Baxter, 
Mr. Dye authorized the preparation of the message which appears 
on the facing page. 
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We Still Have Our “BAX7ERS”. .. 


“I think Doctor North was fonder of 
Charles Baxter than of anyone else, save his 
sister. He hated sham and cant. If a man had 
a single reality in him the old doctor found it; 
and Charles Baxter in many ways exceeds any 
man I ever knew in the downright quality of 
genuineness. The Doctor was never tired of 
telling—and with humour—how he once went 
to Baxter to have a table made for his office. 
When he came to get it he found the table 
upside down and Baxter on his knees finishing 
off the under part of the drawer slides. Baxter 
looked up and smiled in the engaging way he 
has, and continued his work. After watching 
him for some time the Doctor said: 


‘Baxter, why do you spend so much time on 
that table? Who’s going to know whether or 
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not the last touch has been put on the under 
side of it?’ 


‘Why, I will,’ he replied.” * 


This story was written many years ago 
... but, we still have our Baxters, men 
whose pride in their work takes them out 
of the mere ‘‘employee’’ class and sets 
them above the crowd as craftsmen. In 
the fabrication shops of Western Supply 
Company such men work for you, adding 
that value of conscientious workmanship 
to all your heat exchanger equipment. 


*From, ADVENTURES IN CONTENTMENT by 
David Grayson, Copyright 1907 by Doubleday & Co., Inc. 


Western Heat Exchangers 


WESTERN SUPPLY CO. ¢ Box 1888 « Tulsa, Okla. 
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THE 69% FEET THAT REACH THE MOON 





From a hole no deeper than that, drilled in Pennsylvania 


100 years ago, have come endless miracles of oil. 


Today, petroleum gives us fuels that are capable of 


moving n from earth to the moon and beyond. 
Such explorations can bring new knowledge of 
incalculable value. 

But no less certain than that we will one day fly 
ever better fuels 


through space is that we will have 


the sea 


and lubricants for travel on the ground, o1 
and in the air — new and exciting products for 
the farm, industry and the home. 

Today one quarter of all the money spent by U.S. in- 
dustry on research is spent by the petroleum industry. 
And as chemists study the endless ways to re-arrange 
oil molecules to make useful products, we can see 


that the age of petroleum has only begun. 


FIRST CENTURY 


Standard Oil Compa N wo fh 
Pp ny | ew Jersey) B wore" FREEDOM 


JR PROGRESS 





Pe se 


Ethyl’s definition of a never- 


Research at Ethyl] has been the very root of our business ever since 
its beginnings. 

Through it, we seek not just the immediate answers but the more distant 
ones. On it rests our ability to improve our products and methods. On it, in 
short, rests our progress. 

Research to us is looking at things seen before but perhaps not understood. 

It is searching the work of others to see whether their ideas can be applied 
to the problem at hand. 

Often, it is looking at the problem from many different angles with a great 
variety of optical, electrical and mechanical devices. 

At times, it is a sudden flash of understanding that illuminates the solution. 


Always and above all, research 1s the mind at work, 


Research at Ethyl is a highly organized activity and always has 
been. If was a research team, led by C. F. Kettering, that discovered the anti- 


knock effect of tetraethyllead back in 1921. 

Ever since then, Ethyl’s work has resulted in the formulation of ever better 
antiknock compounds and their more efficient use in gasoline. 

This continuing search for new and better antiknocks has required an assem- 


bly of many creative chemical minds to find out how to attach metal atoms to 
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arch 


ending function of our business 


hydrocarbon fragments so that the resulting compounds will dissolve in gasoline. 
Using the periodic table of elements as a guide, Ethyl has put together hundreds 
of different organo-metallics. 

To date, some 3600 compounds have been thoroughly investigated for their 
antiknock effectiveness. All pertinent data for each one have been tabulated for 


immediate reference. 


Research at Ethyl thus is able to look constantly to the experience 
of the past as a guide to the future. In the continuing search for new and 
better antiknock compounds, this vast store of information is instantly available. 
It is at once a record of past investigations and a guide to future discoveries. 
Today, Ethyl’s research is concerned with many products for the Petroleum 
and Chemical Industries and our national defense effort. 
And though immediate objectives may differ from one project to the next, 
Ethyl’s primary definition of research remains as always... 
An organized scientific effort to help serve its customers better by assuring them the best 


posstble products at the lowest posstble cost. 


ETHYL CORPORATION, sew vork 17.x.¥. 
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ACF industries, incorporated, W-K-M Division 

Acme Oil Tool Co. 

Aeroquip Corporation 

Airetool Manufacturing Company 

Allis-Chalmers 

Allis Co., The Louis 

Ame:oda Petroleum Corporation 

Amercoat Corporation 

American Bridge Division 

American Cyanamid Company, Refinery Chemicals 
Department 

American tron & Machine Works Co., Inc. 

American Machine and Metals, Inc., United States 
Gauge Division 

American Roller Bearing Company 

American Steel & Wire Division 

Anderson-Prichard Oil Corporation 

Armstrong Machine Works 

Atlantic Refining Company, The 


D-93, D-94 
D-70 

D-54 

F-55 
A-163, A-164, A-165, A-166 
A-88 

B-43 

E-73, E-74 
A-154, A-156 


F-122, F-123 
c-81 


F.41, F-42 
c-68 

A-148 

F-92 

F-118, F-119 
F-56 


B 
Boash-Ross Division of Joy Manufacturing Company 
Babcock & Wilcox Company, The 
Tubular Products Division F-63, F-64, F-65, F-66 
Bodger Manufacturing Company F-93 
Boker Oil Tools, Inc. C-41, C-42 
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THIS IS YOUR MAN, trained and paid by Dowell to work for you. His mind 


has helped engineer a well treatment for you. His hands are preparing your treatment 


report. 2000 other pairs of hands, 2000 other minds are linked to his in performing your 


work. Minds and hands—people at Dowell—all working toward one goal: To help you get 
best results from your acidizing, fracturing or other well stimulation at less cost. The 


calibre of Dowell people is one more reason why Dowell gives you most value per 


treatment dollar. Dowell,Tulsa 1, Oklahoma. 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 





“WORTH ITS WEIGHT IN GOLD!” 


ryvHat’s how jubilant operators of a half century 
i] ago greeted the first Hughes cone-type bit... 
the industry’s first rotary rock bit. 

Here was a bit that brought new hope to the 
rotary stalled by hard formations in which the 
fishtail bits of that era were making only inches 
- conical 
cutters with milled teeth that rolled on bottom 
with a chipping, crushing action 


a day. It introduced a new principle 


The cones also 
had grooved gage surfaces to cut the walls of 
the hole. 

The true worth of the first Hughes bit can never 
be known. But at the time when it was most 


&» HUGHES TOOL COMPANY 


needed, it enabled the rotary to drill through hard 
rock and tap oil treasures that might otherwise 
have long remained nature’s closely guarded secret. 

Countless changes have been made in Hughes 
bits since that first rock bit. But the rolling cone 
principle introduced then made it possible for 
Hughes to design bits that have for 50 years set 
the performance standards of the industry through- 
out the world. 

At Hughes, we look back on the achievements 
of the past 50 years — not to remember — but to 
measure the distance we can expect to travel in 
the next 50 years. 
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